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Look twice 


At the Milton Roy 
Automatic Chemical Feed Controls 


They are available with infinite modifications to respond to all 
modes of control in any type of instrumentation system for 
continuous process streams. They provide chemical feed 
control through manual or automatic motor speed or plunger 
stroke length adjustments. For more complex systems, each 
adjustment can respond to a different variable. For example, 
while speed varies from 0 to 100% with main line 

flow changes, stroke length adjusts from 0 to 100% to meet 
process pH requirements. 


Up to ten liquid ends can be connected to one variable speed 
drive. Each liquid end has its own stroke adjustment. 

With these controlled volume pumps, ten different chemicals 
are metered in any needed ratios. As process stream flow 
increases or decreases, the single drive will respond accordingly 
so keep all feeding ratios constant. But take another look . . . 
all of this flexibility in chemical feed controls is available 

while maintaining accuracies of better than +1 percent. 


When turning to automation to increase your profits, look to 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. Engineering representatives throughout 
the world. 


Controlled Volume Pumps * Quantichem Analyzers 


Chemical Feed Systems « Anders Air and Gas Dryers ! CHEMICAL INSTRUMENTATION SYSTEMS 
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Three Wheelco Model 293 Capacitrols, like the 
one shown in insert, provide ‘straight-line’ 
control of three zones in electric furnace. 
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WHAT’S NEW 





—— IN THE INDUSTRY — ne 


Advances Keep your eye on Karler Laboratories, Berkeley, Calif. They have come 
up with a new laboratory instrument that can split salt and essential 
minerals from sea water and, perhaps, make possible a multiple vaccine 
against communicable diseases. 

Phe “Spectrolator” separates mixtures olf substances by means of com- 


bined chemical and electrical methods. 

Officials say, “An added dividend would be the conversion from batch 

processing of ethical drugs to continuous flow methods, with the re- 

sulting security of modern quality control.” 
A flying weather-sensing system designed to probe the atmosphere on a 
global scale is under development for the Air Force. Boeing Airplane Co. 
is the principal associate with Bendix Aviation in the new project. 
America’s oldest chartered bank — the First National Bank of Boston— 
has put to work the largest single electronic data-processing system in the 
world. The system is the Datamatic 1000, built, designed and installed by 
Datamatic Division, Minneapolis-Honeywell Regulator Co. 


Red Bank Division, Bendix Aviation, reports to ISA] a “major advance” 
in the germanium power transistor field. A new transistor has been de- 
veloped that will out-perform all other germanium power types being 
used. 
\dvantages: Operates at higher frequencies with greater circuit stability, 
and develops greater power than comparable alloy transistors. 


Under terms of a recent Treasury Department ruling, engineers and 
certain others can now deduct, for income tax purposes, the cost of 
educational courses voluntarily taken on condition that they are taken 


Engineers Can Save 


to improve skill in their work. 
In addition to cost of course, ruling also applies to lodging, traveling 


and meals. 


fdmiral Charles W. Thomas, adm-nistrator of US IGY program, gives 
credit for the recent brilliant navigation under polar ice cap by Nautilus, 
Navy's newest atomic sub, to perlection of complex instrumentation 


Under Ice 


techniques in several sciences. 


The U. S. Air Force has formally accepted the first portion of the Mich- 
igan part of the SAGE system of air defense with the operation of three 


Burroughs-built data-processing systems. Location of the sites are at 
Battle Creek, Port Austin and Selfridge AFB. 


Instruments at Work 


A million-dollar instrumentation system supplied by General Electric 
will provide more than 75 continuous measurements of critical power 
plant functions aboard the recently launched Triton nuclear sub. 
Equipment from Westinghouse and Mesta Machine Co. will give the 
Japanese Steel Industry its first card-programed steel mill. 
\ card-programed universal roughing mill for Nippon Kokan K. K.’s 
Mizue Works will be the first overseas application of the Westinghouse 
new Prodac control system. 
Lear, Inc. is preparing to build a prototype control system for a new 


pilotless helicopter. 


(Please Turn to Page 11) 











Non-explosion-proof type 


Explosion-proof type 





M-S-A* Gas Thermatron 
continuously analyzes 
for one component 

in multi-component 
gas mixtures 

















Schematic Flow and Wiring Diagram 
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A non-explosion-proof type 
of M-S-A Gas Thermatron with 
recorder mounted in cubicle 





This unique development in gas analysis 
instrumentation combines thermal con- 
vection and thermal conductivity effects 
to provide selective measurement of a 
single component of a mixture without 
“scrubbing out” interfering components, 


MSA has been applying its knowledge of gas 
analysis to specific customer problems for over 
30 years. Latest and most unique solution to some 
of these problems is the M-S-A Gas Thermatron. 

This unit selectively analyzes for one component 
of at least a ternary mixture of gases (without re- 
moval of any component) by employing both 
thermal conductivity and thermal convection 
properties of the gas. 

Other standout features: Calibration is possible 
over very narrow or very wide ranges (0-100% Gas). 
Construction is rugged. Operation is stable. Main- 
tenance is simple, infrequent. High accuracy and 
speed of response are inherent characteristics. 

In process control, you can use the selective 
M-S-A Thermatron for analysis of components in 
hydrogenation, ammonia synthesis, hydrocarbon 


In the area of atmosphere/combustion control, 
you can analyze for CO. or H, in atmospheres con- 
taining H., CO., N., CO and water vapor. Or, for 
CO. in flue gases. 

And where gas purity is a factor, the M-S-A 
Thermatron is helpful in the analysis of argon, 
hydrogen, helium or water vapor in oxygen, aif 
or nitrogen. 

The MSA Instrument Specialist will welcome 
an opportunity to relate these advantages to your 
specific operation. Contact him soon. And write us 
for informative new bulletin on this inexpensive 
thermal conductivity analyzer. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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WHAT’S NEW IN THE INDUSTRY (Con’t. from page 9) 





Engineers’ Notes 


Sales, Profits & Earnings 


October 1958 


A Look Ahead 


Contract 





Why do engineers choose the jobs they do? A recent survey conducted by 
Duetsch and Shea, Inc. of 1500 engineers across the country gives the key. 
The six factors that exerted most influences were: 


TE EE EE cculhciesitercresasincesttinpecanctncusanidl teaching. 

SE chdhetaiciestevesiiexines ET ee 

II  Sailttiiadenis cacnsicadicbiinisutiimbalunehadiaiaheieal asevee EOE 

Advancement Opportunities ...............0:00008 30% 

RIE? UID AEUIEIIIIE cercccicisovecseetbustnnsladsonsiadtl 17% 

Reputation and Prestige of Company .......... . 14% 
e 


Well, it looks as though the recession is bottoming out somewhat. Re- 
ports, while still varied, indicate more on the profit and break-even 
side of the ledger than on the loss side. Here are some of the reports 
for the first half of 1958. 
Technitrol reports “satisfactory sales and profits” for the first half 
of 1958. 
From Statham Instruments comes word of a fiscal year that was “the 
most successful in the firm’s history,’’ with sales orders showing an 
increase of 13% and profits, 14% 
Texas Instruments, Inc. has second-quarter sales billed for $21,716,256 
and earnings after taxes of $1,035,177, to give the company the best 
six-months in its 28-year history. 
The interim report filed by General Precision Equipment Corp. shows 
sales for the first six months of 1958 at $85,568,000 as compared with 
$93,299,000 for the same period last year. 
During the first half of 1958, consolidated net earnings of G. M. 
Giannini & Co., Inc. amounted to $203,138, equivalent to $.58 per 
share on common stock. This profit equals last year’s first half earnings 
and substantially exceeds profits for the second half of ‘57. 
Sales for Consolidated Electronics for the first six months of ‘58 were 
up slightly from the record $15,198,161 achieved in the same period 
last year. 


Automation equipment is expected to have a firm foothold in the indus- 
try of Western Europe in from three to five years. Professional interest 
in the equipment shown at the Brussels World’s Fair indicates that 
demand for instruments and devices will soar over this period. 
Italy and Germany have shown the keenest interest in the computing 
equipment that provides short-cuts to problems in aircraft and guided 
missile programs. 
Major West German industrial plants, such as Dornier, Zeiss, Zahn- 
radfabrik, are “very much interested” in electronic computing equip- 
ment. 
Belgium is displaying no small interest in instruments to help in 
power utility applications. 
While Russian interest in electronic data-processing equipment has 
been high, inquiries regarding applications have been surrounded 
by secrecy. 


An electronic boiler control system—first of an adanced type developed 
by Hagan Chemicals & Controls, Inc. — has been ordered by Carolina 
Power and Light Co. 
The system controls combustion, feedwater flow, pump recirculation, 
and steam temperature on a new unit at the Hartesville, S. C. utility 
plant. 


1] 











. 


12 


your 
potential 


in your present job? 


Because of the diversity and rapidly 
increasing demands for our products, 
you have the challenging opportunity 
here at Bendix-Pacific to construc- 
tively apply all your talents. 


There are important career positions 
open NOW at all levels in our small, 
independent engineering groups in 
these fields — 


MISSILE GUIDANCE - TELEMETERING 
AIRBORNE RADAR - MISSILE HY- 
DRAULICS & MARINE HYDRAULICS 
SONAR & ANTI-SUBMARINE WARFARE 


Please write W. C. Walker your 
qualifications or fill in the 
coupon and mail it today. 


W. C. Walker, Engineering Employm’t Mer. 
Bendix-Pacific, Bendix Aviation Corp. 
11610 Sherman Way, No. Hollywood, Calif. 
| am interested in (check one 

C) Electrical [) Mechanical Engineering 


| am a graduate engineer with 


degree. 
| am not a graduate engineer but have 
years experience. 
Name 
Address 
Zone ______ State 








» Common Sense 
In Process Automation 


“In the process industries, we 
have, for practical purposes, reached 
only the automatic control stage; 
automation still is almost wholly 
ahead of us!’’ With this as his basic 
thesis, Dr. C. A. Stokes addressed 
the banquet session of ISA’s Instru- 
mental Methods of Analysis Sym- 
posium at Houston last May. Dr. 
Stokes is the Vice President and 
Technical Director of the Texas Bu- 
tadiene and Chemical Company, 
Houston, Texas. 

Automation, he defined as “Avto- 
matic control of an operation at 
optimum conditions by feeding var- 
iable measurements through a com- 
puter which determines optimum 
settings for all independent systems 
variables, before transmitting the 
control signals back to control de- 
vices... In automation, the critical 
step is correlation and computa- 
tion.” Whereas, he said, “Automatic 
control” — the stage we are now in 
— “is control by a device that can 
sense or measure a dependently 
variable quantity, compare it to a 
preset standard, and then alter the 
operation so that the variable is 
changed to match the preset stand- 
ard.” 

Don’t Overlook Economics 

Dr. Stokes went on to detail some 
fundamental economic consider- 
ations often overlooked in the strict- 
ly technical approach of enthusiastic 
instrument engineers. In the past, 
thinks Stokes, the big economic 
gains seldom came from improve- 
ment in automatic control, but from 
discovery of better processes — par- 
ticularly better catalysts; develon- 
ment of new products; better engi- 
neering which lowered capital costs 
and permitted scale-ups to larger 
more economic plants; and lowered 
operating costs due to better labor 
utilization. 

In Stokes opinion, plants almost 
always will run without the more 
advanced controls. But the critical 
question is, “how much better they 
wili run with these controls.” So, he 
believes, we must consider what 
control is worth compared to its 
cost. 

However, reports Dr. Stokes, auto- 
matic control is seldom justified by 
a reduction in payroll, but by in- 
creasing productivity, optimizing 
process operations, or rarely, by 
permitting operation of processes 
that would be impossible under 
manual control. 


Stokes pointed out one often over. 
looked cost of extended instrumep. 
tation om the added maintenance and 
calibration. True, he says, added ip. 
struments often give more data. By 
this also adds to the manhours re. 
quired. A unit which ran well with. 
out a controller is apt to be ip. 
sensitive, and a controller which was 
added for labor saving, won't really 
do anything anyhow. f 

Said Stokes: “Estimates of pos- 
sible manpower savings can be very 
deceptive. Usually, analyst, office 
worker, or operator time is traded 
for skilled maintenance craft time” 
As a rough rule, his company con- 
siders the installation costs yi 
equal the instrument cost; and the 
added maintenance and calibration 
will equal the manpower savings, 
How Automation is Justified 

“How then”, asked Stokes, “do we 
justify automatic control from an 
economic standpoint?” In a new 
plant, advantage must be taken of 
all that automatic controls can do: 
avoid adding extra labor before 
starting; make units larger and 
more complex with higher efficiency 
and unit-cost savings. 

But, in existing plants, we must 
justify both automatic operation 
aids and automatic controls by doing 
a better process job. As an example, 
Stokes cited an automatic on-stream 
analyzer (OSA) which gives » 
much more information that the 
nrocess can run at higher efficien- 
cies. “Instead of one man 8 hours it 
the lab, we need only 2 hours a day 
to check the instrument. But we st 
96 analyses in 24 hours with a5 
or 10 minute lag, instead of 8 or ll 
analyses in 8 hours with a 2 to 2 
hour lag.” 

Stokes supported his _ opinions 
with revealing figures taken from 
actual operations. An OSA usually 
costs $5000 to $20,000. A technician 
8 hours a day costs $6000 to $700). 
“If he is replaced with an insif- 
ment, we save $6000 to $7000, less 
maintenance costs of the OSA, les 
overtime on some other technicial 
needed to calibrate and check the 
OSA.” Taxes take 52% of the ne 
savings. Result: a payout of aboul 
2 to 8 years. ‘ 

Stokes described a frequent silt 
ation where there is haggling 


tween instrument maintenance 
the laboratory over servicing of OF 
stream analyzes and_ controlles 


Said he: “Since ours was a D 
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we decided to settle such 
by giving the mainte- 
ensing and sampling ele- 
he lab, and giving elec- 
recording and 
ing elements to instrument 
ee. This worked out so 
well that we have had no disputes 
and no appreciable loss of instru- 
ment usefulness due to faulty cali- 
n.” 
poe Controls Cost Real Money 

In a new refinery or process, 
stated Stokes, instrument costs are 
4 to 8% of all major equipment 
cost — much higher for elaborate 
central instrumentation. He quoted 
control costs for a single distillation 
tower as $20,000 to $40,000. Recent- 
ly, estimates for two towers on a 
small propylene recovery’ unit 
were: $23,000 installed, and controls 
at $48,000 — with $6000 for an OSA. 

Percentage costs for instrumenta- 
tion in the Lyondell Plant were 
given as: 7.5% for the total plant; 
dehydro area, 19.3%; recovery area, 
3.0%; alkylation area, 5.6%; and 
off-site instrumentation, 1.4%. 

Do Instruments Cost Too Much? 

Dr. Stokes believed there is little 
question but that the cost of conven- 
tional automatic control is justified. 
However, he wonders if instruments 
need to cost so much, and whether 
these costs can be brought down. As 
a yardstick, he described his firm’s 
plant which cost no more per an- 
nual ton of product than a compar- 
able plant built in 1941. Asks Stokes, 
“Can we say the same of automatic 
control instrument costs?” He con- 
cludes, “Clearly, we need new ap- 
proaches in process plant instru- 
mentation that will give us at least 
the present level of automatic con- 
trol, but at greatly reduced capital 
and maintenance costs.” 

What About ‘‘Automation’’? 

“What about all the talk we 
hear on process automation,” asked 
Stokes, “the real thing — the new 
thing — not just a higher degree of 
automatic control, but an optimizing 
process requiring, as one step, some 
sort of compuiation.” He said that, 
although their new plant was usher- 
ed in by the press as “one of the 
most highly automated plants ever 
built,” they have few more OSA’s 
than older plants and no more than 
several other butadiene plants. For 
example, their alkalation unit can- 
hot juggle isobutane recycle ratio, 
contactor temperature, and through- 
put, to make the most profitable vol- 
ume of alkylate for any given feed 
composition. “This would really be 
automation!” he said. 

Can Automation Pay Off? 

“Can such a degree of automa- 
tion possibly pay? What are the 
stakes in our case,” Dr. Stokes ask- 
7 As evidence, he quoted these 
‘igures. On a Houdry process, a 1% 
Increase in olefin selectivity at 80% 

(Please turn to Page 14) 
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Test panels designed and instrumented by test equipment 
engineers and builders of Lear, Inc., Grand Rapids, Michigan, 
assure reliability standards of the Lear Stable Platform being 
used in the initial guidance system of Boeing's long-range 
IM-99 Bomarc missile. The test panels feature the flexibility 
of EMCOR's most modern concept in metal cabinetry ... THE 
EMCOR MODULAR ENCLOSURE SYSTEM. Of uniform size, 
the test panel frames can easily be bolted, unbolted and 
rearranged to quickly meet changing production demands. 
EMCOR's engineering mastery of the design in metal cabi- 
netry makes possible the arrangement of groups of intricately 
wired instruments, indicators, dials and electronic scopes 
for easy visual and manval operation while reducing 


environmental fatigue and strain. 


*Registered Trad rk of Elgin 
Metalformers Corporation 





Your copy of Catalog 105 
is available upon request. 


For More Data CIRCLE 9 on Inquiry Card 





ELGIN METALFORMERS 
CORPORATION 


630 CONCGDON, DEPT. 1222 
ELGIN, ILLINOIS 














MOW cece 


THE TRUE “PLUG-IN” a((/ 


ex 


See us at the Metal Show, Oct. 
27th-31st, Cleveland, Ohio. Booth 
#2615 
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temperature control units 


by WEST 


















































Ideal for modern continuous operations; Perfect for round the clock shift maintenance. 
Eliminates down time! Available for all types of West Instruments—On-Off, Step- 


less, Proportioning, etc. New, or supplied as modification kit for instruments in use. 


No tools 
needed; no 
control loss 


Built-in plug, 
automatic 
alignment 








May be flush 
or surface 
mounted 
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Manufacturers of Pyrometer control- , - 
lers—indicators—strip chart potentio- 
meter recorders—control systems— 
thermocouples and accessories 


REPRESENTED IN CANADA BY UPTON, BRADEEN & JAMES 


4 PLANT: WEST INSTRUMENT 
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(Continued from Page 13 ) 
level is worth $50,000 per 
butane savings. This becom 
000 when the added producti wm. 

hee OGuction cap 
be sold. A 1% increase in butadiene 
output is worth $70,000 dollars 
when it can be sold; a 2% savin 
in fuel is worth $36,000. Thus g¢ 
aggregate savings could be $150,009 
to $300,000 annually! 

In addition, one F-4 is worm 
$90,000 per year, one F-3, $100,099 
per year, and a 0.2 psi Reid Vapor 
Pressure earns back $9,000 in ig. 
pentane. These may aggregate $2. 
000 to $225,000 savings per year 
Summing up the grand total “high 
judgment” figures, which are ip the 
order of $300,000 plus $225,000, gives 
$525,000 annually. 

But, Stokes inquires, how muh 
research and development cos} 
would there be to learn how to make 
these savings? And how much >p. 
vestment capital, and how much 
added specialized maintenance anj 
technical personnel expense; 
Stokes believes these costs would be 
too high for economic justification 
at this time. 

What About Lowered Reliability? 

Dr. Stokes feels that reliability 
might be increased by instrumen- 
tation, but that this has not been 
the experience in highly-automated 
plants. Overall control reliability is 
the product of reliabilities of indi- 
vidual units. Thus, 10 automated 
steps in series at 97% reliubility each, 
yield overall reliability of 0.97! 
equal to 81%. He concludes that the 
price of automation can be paid only 
when it is the only practical way, ot 
the process unit is so large, thata 
1% improvement saves so much 
money, that it dwarfs even the larg- 
est investment in truly automated 
control. 

True automation, as Stokes de 
fines it, probably will be developed 
in the pilot plant, and will pass 
to commercial stage with the new 
process. He thinks we can expet 
this when we are able to simulate 
successfully a process on a comput 
er, so that we can extend our pild 
data by simulating part of the rum 
rather than actually making all d 
the runs needed. 

“When automation and process 
can be developed from scratch # 
one integrated whole,” said Dt 
Stokes, “we finally will begin 
have true process plant automation 
I am very skeptical of superimpo 
ing automation on existing plans 
now operating with convention 
control.” 

In conclusion, Dr. Stokes said: “ 
the next few years, I predict we 
make tremendous advances in (0h 
ventional automatic control. C# 
will be lowered, and efffectiven® 
and reliability increased. There’s® 
most nothing instrurnent enginee 
can’t accomplish if they go about? 
in the right way.” 


ISA Jouml 


















Octol 





| the 
Ves 


uch 
Ost 
lake 


uch 
and 


3? 


| be 
tion 


ron & M 


—=—Sacz F 


















Editorial 


AUTOMATIC 








SYSTEMS e 





INSTRUMENTATION e 


Do You Have A Personal Philosophy? 


Not very long ago, the personal philosophy of scientists and engineers made little difference to the 
general public, although this topic was the subject of interesting conversation. But, within the past 
20 or 30 years, a very significant event has taken place to alter the relative importance of what tech- 
nical people think about politics, education, government, morality, religion and social problems. This 
event is man’s growing up in a scientific sense. While the date cannot be precisely fixed, a general recogni- 
tion of the importance of science in every facet of our lives is typified by the unlocking of atomic energy, 
orbiting of man-made moons, and less dramatically, by the production of material goods to make life easier. 


While men have been quick to accept the material benefits derived from science and agree that 
science has wrought a tremendous change in civilization, they are equally quick to suspect and condemn 
the source. The common man has not accepted the responsibilities that modern life demands. Lord Ru- 
therford said of these: “We are going to have trouble with these people. Not only are they not going 
to know how an electric light bulb works, but they're going to be proud of it.” ‘Today we find both light 
bulbs and pride of ignorance in great abundance. But more important we find a public disdain for scien- 
tists like Lord Rutherford. In the same breath that men praise science, they say scientists and engineers 
are crackpots. This contrast is cause for concern—not by the masses, but by technical people. I¢ is our 
task to overcome this fundamental problem. 


Traditionally, we have searched for truth and applied scientific facts. We have remained aloof from 
the sordid affairs of man where logic and objectivity seem to have little part, and where prejudice and 
circumstance seem to be in control. We have been content to stand by and see decisions which affect 
our very lives made by men who have no real knowledge of what they are doing or concern for the con- 
sequences. The time for detachment is past. The technical man has been drawn into the stream of human 
events by the circumstances of the last few years in such a way that he has become the guardian of 
much of civilization. 


What then, is to be the personal philosophy of technical people in the face of this challenge? 


We must be the interpreters of science, by our own understanding of science and respect for sci- 
ence. We must recognize our obligation as the custodians of the knowledge that we have received 
from the past and that we are duty bound to pass on to others. The greatest thing in science is the scienti- 
fic method—logical observations, checked and controlled, objectively recorded with absolute honesty and 
without fear or favor. We cannot afford to look with disinterest on anything that degrades our fellow 
man, or reduces our standards of performance as civ ilized human beings. It is our responsibility in the 
field of education to insure the very best training for the exceptionally talented. Through a misguided at- 
tempt to serve the democratic principle of equal rights for all, we have merely succeeded in reducing ed- 
ucation standards. We must always be concerned with the rights of the individual, and appreciate 
freedom. Many Americans do not understand the personal freedom they enjoy. There is evidence that many 
would gladly exchange freedom for security or any one of many material benefits. 


Scientists and engineers have great responsibilities. They must take a larger part in holding our stand- 
ards high in daily living as well as in science and technology. In the technological revolution of human 
existence, they are the revolutionists. They must show the way for mankind in its struggle for a better 
life in the ever increasing complex of human relations. 


Chas Ww) (gy 


Editor 
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~“ TRANSDUCER Figure 1. Process 
chromatograph 
equipped for auto- 
matic control. 











Data Converter Adapts 


Chromatograph to Process Control 


Undoubtedly, the most important use of chromatographic stream analyzers 


will be for automatic process control. But such use requires conversion 


of the analyzer’s discontinuous, bar-graph output, representing all 


analyzed components, into a continuous signal representing only the 


selected component. Here described is such a converter, which 


well may revolutionize process control by 


accomplishing the direct 


“end-product quality” control long envisioned by control engineers. 


by M. C. Burk and F. W. Karasek 
Engineers, Research & Development Department 
Phillips Petroleum Company 


Bartlesville, Oklahoma 


DAY 


derived 


PRESENT 


were 


NEARLY ALL 
composition analyzers 
laboratory techniques. The most recent and promising 
of these is the gas chromatograph, which has had an 
almost revolutionary impact on the laboratory. Its de- 


stream 
previous 


process 
from 


velopment for process instrumentation is proceeding 
rapidly. Such analyzers promise to become the most 
widely used tool in this field 

Analyzers are commercially available that will an- 
alyze a process stream for several components on an 


automatic, cyclic basis***. They are designed in 
two units; an explosion-proof unit for mounting neat 
the sample point, and a programing unit for mount- 
ing in the control room. The programing unit auto- 
matically schedules a sample into the analyzer, places 
the output of the detection system on a recorder in 
bar-graph form, and sequentially repeats the analysis 

The bar-graph presentation consists of a group of 
lines, equally spaced from one another, the length ot 
each line indicating concentration of one component 
according to established calibration. Sequential repe 
tition on a continued basis allows one to follow a pfo- 
cess trend by observing the same bar in each group. 


Drawbacks of Bar-Graph Presentation 
This data presentation system, while useful, has 
some serious defects. Long term composition trends 


are difficult to recognize, multicomponent display % 
quite confusing, and an output suitable for automatit 
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process control is not provided. Perhaps the most im- 
portant new use of chromatographic analyzers is for 
automatic process control. For this use, it is necessary 
to have a system for extracting information from the 
bar-graph, and for providing a continuous output 
from a selected component. This article describes a 
data converter developed to provide these functions. 


DESCRIPTION OF DATA CONVERTER 


The process chromatograph and the associated equip- 
ment required for automatic control use are shown in 
block form in Fig. 1. The output signal from the an- 
alyzer unit is blocked by the programer except during 
the gate times provided by the programer. Thus the 
programer allows only the peak heights of components 
of interest to be recorded as a bar-graph display. This 
peak height information is allowed to pass also to the 
data converter where the peak value of one selected 
component is measured and stored. The output from 
this data converter remains constant until it is cor- 
rected by the next analysis cycle. 

A typical record of the stepwise output of the data 
converter is shown in Fig. 2. The steps in the upper 
chart record are produced by a 15-minute analysis 
time-cycle. The lower chart shows how the steps can 
be removed by shortening the time cycle to five min- 
utes and filtering the transducer air output slightly 
with a restriction. 


How It Works 


The details of how the data converter performs these 
functions are illustrated in Fig. 3. A millivolt signal 
from the chromatograph is amplified by a conven- 
tional chopper-type d-c amplifier using d-c feedback 
for gain stabilization. Signal amplification is neces- 
sary to permit the peak height to be measured by a 
simple capacitor-diode circuit. 

The data converter is slave 
chromatograph by an accessory switch added to the 
programer. This switch is mechanically coupled to the 


controlled from the 





Figure 3. This block 
diagram shows how 
the data converter 
measures peak 
height, stores it, 
and corrects detector 
zero once each cycle. 
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5 minute analysis cycle 
and restriction in output to recorder 











Figure 2. Data converter output for 0 to 10% 
isopentane in debutanizer column overhead. 


gate mechanism of the selected component and is used 
for actuating the timing circuit of Fig. 3. 

The condenser C; is initially shorted by the K2A 
relay contacts. When the gate of the selected com- 
ponent occurs in the programer, K2 is energized and 
moves to the normally-open (NO) position. This al- 
lows the diode V; to charge the condenser C; to the 


negative voltage that occurs during this 


maximum 
gate. 





29 














Figure 4. Complete process chromatograph. 
Data converter described herein is mounted 
to left of recorder in air-purged case. 


The programer contains a motor-driven potentio- 
meter which corrects the detector zero-adjustment once 
each cycle. At the end of the gate time, the timing 
circuit holds K2 closed and, at the same time, applies 
power to the field of the storage motor. While K2 is 
energized, the servoamplifier compares the voltage 
on C; with the output voltage of the data converter. 
When power is applied to the storage motor field, the 
motor drives the storage potentiometer until the data 
converter’s output equals the voltage stored on C;. The 
relay K2 and the motor field are de-energized simul- 
taneously five seconds after the close of the gate. The 
release of relay K2 discharges the capacitor C). 

As shown in Fig. 3, the automatic zero adjustment 
is accomplished with the same servoamplifier used 
for positioning of the storage potentiometer. When the 








K2 relay is de-energized (normally-closed Position ) 
the servoamplifier compares the output from the rn 
amplifier with ground. During the automatic zero pe- 
riod, the programer applies power to the field Winding 
of the zero motor which repositions the zero Poteatio. 
meter to bring the output of the amplifier to zero, 
Although the servoamplifier is connected to both 
the storage motor and the zero-motor control wind. 
ings in parallel, only the motor whose field winding js 
energized can drive. The servoamplifier is a very sim. 
ple on-off type circuit using a dual triode and a polar. 
ized relay. The dead spot is only + 14% of full scale 


Operating Sequence 


|. The millivole signal is amplified to a 0 to 59 
volt level. 


2. The peak value of a selected component is mea. 
sured by charging a capacitor through a diode. 


3. The storage potentiometer is reset to equal the 


capacitor voltage. 
4. The capacitor is discharged. 


5. The analyzer zero is adjusted prior to the next 
cycle. 


The complete system is shown in Fig. 4. The pro- 
gramer is mounted directly below the recorder, and the 
data converter mounted along side. The separate an- 
alyzer unit is shown on the right within its explosion- 
proof bell. To comply with safety requirements, the 
data converter is packaged in a case suitable for air 
purging. Hermetically sealed contacts are used through- 
out. Fig. 5 shows the data converter with cover fe 
moved to illustrate its components. 

An accelerated life test indicates a failure-free life 
of at least one year. The converter has been in suc- 
cessful operation under plant conditions for several 
months. 





Figure 5. 
Data 

converter 
unit with 


cover removed. 
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Figure 6. This debu- 
tanizer was used to 
evaluate _ feasibility 
of control by chrom- 
atographunder 
actual plant condi- 
tions. Shown is 
fractionator control 
system for regulating 
overhead purity. 








USE OF DATA CONVERTER 
IN A CONTROL APPLICATION 


To evaluate the data converter and to establish the 
feasibility of control by chromatographic analyzer, a 
cascade control system was set up on a debutanizer 
(Fig. 6). The analyzer this test was a 
Perkin-Elmer Model 184 Process Chromatograph with 
a five-foot silicone column and a five-minute analysis 


used for 


cycle. 

The debutanizer column is 13 feet in 
120 feet tall and contains 50 trays. Its purpose is to 
debutanize natural-gas liquids which have been de- 
propanized. Loss of butane through the bottoms should 
be negligible, and there should be only a few tenths 
percent isopentane in the overhead product. This can 
be accomplished by controlling the isopentane con- 
centration on the ninth tray from the top. 


diameter, 


The Control System 


Starting on the inside loop, the rate of flow of 
steam to the reboiler is the manipulated variable. Con- 
trol is obtained by a flow controller whose set point 
is readjusted by the output of the temperature con- 
troller on the 14th tray from the top. The tempera- 
ture set point is, in turn, adjusted by the output of 
the chromatographic analyzer (ARC). 

The test run of the control system 
week's duration. With the exception of one upset, iso- 
pentane at the ninth tray was maintained within + 0.2% 
at a level of 2.5%. 

During the test run, severe feed-rate and composi- 
tion disturbances occurred. An failure 
caused the steam to the preceding column, a depro- 
panizer, to be completely shut off. The debutanizer 
was, of course, affected, but the chromatographic con- 
trol system corrected for this in a relatively short 


was of one 


instrument 


ume. The largest deviation of isopentane from its set 


point was 0.6% immediately after the disturbance 
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Since there is no freedom of manipulation of feed 
rate or composition to the debutanizer from the de- 
propanizer, this recovery time, without loosing control 
of product quality, was considered not excessive. This 
was essentially the time required by the depropanizer 
to settle However, there are indications that, 
with an analysis time of 15 minutes or greater, un- 
satisfactory control would have resulted. Apart from 


dow Nn. 


this one upset, control throughout the test was very 
smooth. 

Chromatographic analyzers hold great promise in 
process stream monitoring and control applications 
because they are proving to be reliable, simple, and of 
wide applicability. Fulfillment of this promise can be 
greatly speeded by use of a converter that provides 
an output suitable for process control. With the con- 
verter proved reliable under both laboratory and plant 
conditions, widespread process control by gas chro- 


matography should soon follow 
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Facing a process requirement of extreme reliability, circuit 
designers came up with a solid-state digital computer using no 


stepping switches, electromechanical servos or mechanical en- 
coders. Result: A data system guaranteed to operate at specifi- 
fied performance 999% of the time through a six-month period. 


Solid-State 


Computer Automates 
Power Station Operation 


by David F. Taylor (Member of ISA) 
Staff Instrument Engineer 
Daystrom Systems, Division of Daystrom, Inc. 


La Jolla, California 


THE FIRST SOLID-STATE, general-purpose digi- 
tal computer used as a major element in a power 
industry data-handling and computing system is being 
installed in the Sterlington Steam Electric Generating 
Station of the Louisiana Power & Light Company. 
This article presents the specification requirements and 


a functional description of the final equipment. 


SPECIFICATION REQUIREMENTS 


The primary system requirements are: to scan 250 
temperatures for abnormal conditions at a nominal 
rate of five points/second; to log readings of 100 
additional variables at scheduled times; and to permit 
manual initiation of logging, print-out of any or all 
point values, print-out of alarm set points, or digital 
trend print-out of any point. This equipment replaces 
conventional historical recorders, scan recorders, bear- 
ing monitors, integrators, and hand calculations. Fur- 
thermore, it eliminates all hand logging. 

Although the transducers are not supplied as part 
of the system, the system is to accommodate various 
types of input signals including d-c millivolt signals, 
d-c milliampere signals, pulse-type digital signals, and 
thermohm temperature elements in addition to pro- 
viding external contact closures for lock-out features 


(TLA). All the 


of a Trouble Location Annunciator 
continuously-scanned temperatures are either copper- 
constantan or chromel-alumel thermocouple inputs. The 
logged variables have input signals of any of the 
types mentioned above. 

The system inputs include kilowatts, amperes, volts, 
vars; cycles, pressures, flows, and temperatures; fuel 
gravity and heat content; equipment pressures, flows, 
bearing and metal temperatures. Computations include 
differential temperatures, self-changing alarm settings, 
corrected flows, integrations, averages, and heat rates. 


Reliability Guaranteed 


Since the system is to operate in a power plant 
where high-energy a-c fields, d-c control pulses, and 
varying ground potentials cannot be avoided, it is de- 
signed so that such extraneous signals will not affect 
its operation. Similarly, since a power plant must con- 
tinuously operate 24 hours each day, unscheduled out- 
age is critical; hence, the availability guarantee of the 
equipment is 99% over a six month period. The non- 
available time of one percent is defined as the total 
accumulated time that the equipment, except type 
writers and printer, is out of service or not meeting 
the accuracy requirements during plant operation. The 
accuracy is specified as the digital output being te 
producible to 0.1% of a known full-scale input. 

Since the purchaser's experience indicated that the 
major sources of unreliability in such systems wefe 
stepping switches, electromechanical servos, mechanical 
encoders, and similar mechanical items, these compon- 
ents were specifically excluded from this system. Re 
lays were kept to a minimum, but where requited, 
they were mercury-wetted, hermetically-sealed relays 
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FUNCTIONAL DESCRIPTION 


A block diagram of the major system elements is 
shown in Figure 1. Information is processed from left 
to right through the Input Section where input signals 
are terminated and selected, the Digitizer Section 
where analog signals are converted to digital values, 
the Computer Section which performs all mathe- 
matical functions such as scale factoring, linearizing, 
integrating, comparison with limits, etc., besides fur- 
nishing operational control for the entire system, and 





Here’s a short glossary to help readers not familiar 


with computer terms. 


ADDRESS A number designating a particular lo- 
cation or destination of information. 


BIT An abbreviation of “binary digit”. The 
basic “on”-“off” information unit. 

BRANCH A command that will cause the com- 
puter to make a proper choice of 
several possible next addresses de- 
pendent upon logical considerations. 


FLIP-FLOP A device having two stable states. The 
circuit remains in either state until 
caused to change to the other state by 
application of a corresponding signal. 


GATE Logical circuit with one output and 
multiple inputs. The output is ener- 
gized only when certain input condi- 
tions are met. 





GLOSSARY 


the Output Section where final logging, printing, and 
annunciation are done. All data processing is digital, 
except the input analog signals which, immediately 
after selection by the multiplexing relays, are cc> 
verted by the analog-to-digital converter. 


EQUIPMENT AND TECHNIQUES 


Input Section 

Thermocouple leadwire pairs are terminated in an 
insulated, taper-pin terminal box. Their terminals are 
confined to a small area approximately 12 x 12 inches 





MATRIX A logical network of such an arrange- 
ment of input-output leads and circuit 
elements as to act as an encoder or 


decoder. 


OVERFLOW The fact that an arithmetic operation 
resulted in a number greater than the 
capacity of the register, 

PARITY Condition of a binary code in which 
the total number of 1’s is always 
either odd or even. 


REGISTER A storage device within the computer 
to retain information being manipu- 


lated. 

STORE To retain information in a memory de- 
vice from which it can later be with- 
drawn. 

WORD A set of bits which is the normal unit 


in which information may be stored, 
transmitted, or operated upon within 
a computer. 
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Figure 2. Partially extended drawer of input mul- 
tiplexing section shows mercury-wetted switch- 
ing relays. 


with a resistance temperature element mounted on the 
same panel. The insulation maintains the junctions at 
a uniform temperature and permits the resistance 
temperature element to measure the ambient temper- 
ature within the iso-thermal box. Corrections are then 
made by the computer to normalize all thermo-couple 
signals. Signal pairs from reference junction points are 
copper leads and terminate in individual mercury- 
wetted relays. 

All other analog input signal pairs are terminated 
on barrier type terminal strips and are routed to cor- 
responding individual input relays. Current signals 
(such as 1 to 5 ma) have matched precision re- 
sistors at the terminal strips to convert the current to 
a millivoltage. 

Pulse-type signals for megawatt hours (Mw-hr) are 
derived from a pair of leads from relay contacts at the 
meters. A customer-furnished device closes a relay con- 
tact at Mw-hr meters for every fraction of a rotation 
of the meter disc. A bias voltage, supplied from the 
system, through a relay contact thus produces a series 
of pulses proportional to megawatt hours. The pulses 
from each meter are routed directly to a correspond- 
ing digital counter through special circuitry which 
prevents multiple counts should contact bounce occur 
or noise be produced at the time of relay closure. 
When readings are demanded by the computer, the 
contents of the counters are transferred to a computer 
register without interruption of pulses which may be 
arriving from the megawatt-hour meters. The digital 
counters do not have provisions for setting or resetting. 
At the time of a readout, a constant stored in the 
computer memory is combined with the counter read- 
ing to yield a value which agrees with the actual 
megawatt-hour meter reading. 








Of the 13 pulse-input counters, one is used for time 
of day. One-second pulses, generated by a synchro. 
nous clock motor, are accumulated in the counter. 
When the program demands real time, the reading of 
the counter is transferred to the computer and com. 
bined with a stored constant. The stored constant of. 
fers a means for setting the clock, to produce actual] 
time. 

A millivolt signal generated within the system jg 
used as an input reference test signal. A special 
power supply provides a constant-current source of 400 
microamperes. This current, through a highly stable 
100-ohm precision resistor, produces a fixed signal 
level of 40 millivolts which is sampled each scan cycle 
and each log cycle. Since the accuracy of the entire 
system depends on this reference voltage, the cor. 
responding constant-current power supply has stringent 
specifications. It uses Zener diode voltages with a high 
impedance output circuit to supply the constant cur. 
rent. Temperature compensation over the range of op. 
erating temperatures maintains a current accuracy rang. 
ing from 0.01 to 0.025% of the 400 microamperes, 
Stability of the current was verified by measurement 
with a precision potentiometer of the millivoltage de. 
veloped across an accurate series resistor. The same 
reference current is passed through the cold-junction 
resistance element to furnish a voltage for measuring 
the cold-junction reference temperature. 


Analog Signal Switching 


All analog input signals are connected, one at a 
time, to the analog-to-digital converter by energizing 
their corresponding mercury-wetted contact relays 
(Figure 2). Relay selection is made by a control 
matrix register, a series of flip-flops. The computer 
transfers a binary number to this register designating 
the relay to be energized. A logical matrix decodes 
and transmits a signal to one of 350 possible lines 
depending on the configuration of the control matrix 
register. The state of flip-flops of the register, there- 
fore, uniquely selects the desired input relay to be 
energized. Each of the relays switches both leads on 
the input signal to avoid creation of ground loops. 
The armature of the relay is used as a shorting bar 
between the relay input and output leads in order to 
maintain symmetry of wiring throughout the thermal 
atmosphere in the relay, thereby minimizing (by can- 
cellation) extraneous voltages generated by tempefa- 
ture differences at junctions. 

The computer program can be prepared to select 
the input signals sequentially or in random order. 

Contacts are available to indicate plant equipment 
that is out of service. Termination pairs for 28 of the 
signals are provided in the Input Section. These sig: 
nals are not scanned, but are appropriately connected 
in logical “or” gates to provide a lock-out of alarm 
signal for the equipment not in use. 


Digitizer Section 


A single converter, the Daystrom Analog-to-Digital 
Integrating Translator (DADIT), is time-shared be 
tween all analog input signals, converting each input 
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signal in turn to its digital value and transferring the 
value to the computer. It has the following character- 
(1) It requires no prior amplification of the 
signal. (2) Ir has a_ basic resolution of better than 
| microvolt. (3) For the application being discussed 
here, it has the equivalent of 11 microvolts/count. 
(4) It presents a high-impedance input in that it 
balances the input signal through feedback, and so re- 
quires negligible power from the source. (5) It pro- 
vides high common-mode signal rejection. (6) It will 
tolerate millivolt signal inputs at levels as high as 500 
volts dc from ground potential. (7) It integrates and 
averages the input signal during the 14 milliseconds 
that it is connected, and thus is insensitive to spikes 
that may be present on the signal lines. 

The analog-to-digital conversion is done by con- 
tinuous integration of the input signal while, at fixed 
intervals of time, the integral of a precise reference cur- 
rent is substracted, forcing the steady-state sum of this 
integration to be zero. The feedback loop is closed by 
controlling the duration of application of the precise 
reference current. The fixed time interval has thus 
been divided into two portions and the desired time 
ratio is established; that is, the time of application of 
the reference current is to the total reference time 
interval as the input signal is to the reference cur- 
rent. Thus, by counting timing pulses during that pe- 
riod that the reference current is applied, a digital 
equivalent of the input signal is obtained. In actual 
practice, 16 integration periods are available during 
the 14 milliseconds that a single input is connected. 
The first eight of these periods are allowed as set- 
tling time, that is, to allow switching transients and 
initial balancing to occur. During the last eight inte- 
gration periods, the total time that the reference cur- 
rent is applied is counted and remains in the counter 
until it is transferred to the computer. 

Fig. 3 is a simplified block diagram of the Dadit. 
A 100 kc oscillator is the timing source. To maintain 
synchronism, the 100 kc signal is derived from the 
same source as the computer clock timing. The pulses 
are divided to supply an integration period of 12.5 
milliseconds and also a sampling period of 225 milli- 
seconds. The reference current is “on” or “off” de- 
pending upon the state of flip-flop FF1. The arrival 
of an integrating pulse gates the reference current 
“on” and it remains “on” until the comparator, at the 
output of the integrator, detects that the integrated 
voltage has been reduced to zero. This triggers FF1 
to “off”. The logical combination of the FFI and 
FF2 condition allows the counter to accumulate counts 
during the sampling period as long as the reference 
current is “on”. 


jstics: 


COMPUTER 


The computer is the center of system activities. 
It controls all other devices and performs all com- 
putations and logical decisions. The computer is a 
general-purpose, internally-programed,  single-address 
machine with a random-access, magnetic-core memory. 
_The computer word consists of 20 bits of informa- 
tion and one sign bit. The internal operation of the 
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Figure 3. Block diagram of DADIT—the Daystrom 
analog-to-digital integrating translator which con- 
verts all analog inputs. 


machine is in the binary number system, serial, least- 
significant digit first. The sign of a number is always 
treated completely independently of the number itself. 
All numbers are represented by absolute value and 
sign. The machine has provisions to be filled in octal 
or decimal fashion and similarly read out. 

There are 41 single-address commands, 33 of which 
can be used with or without the command-modifying 
register. The sign bit and the six most significant 
bits of the actual word are used to define the instruc- 
tion, a 1 in the least-significant position signifying 
that the command-modifying register is to be used. 
The remaining 14 bits define, in most commands, 
the associated address, and in some commands, a num- 
ber associated with the command. 

The machine operates on a basic repetition rate 
of 50,000 bits per second. The machine takes 22 bit- 
times to process a word, which results in a word-time 
of 440 microseconds. 


Computer Memory 


The design allows for a 16,384 (2'*) word 


memory of which any desired fraction can be built 
into the machine. It is a random-access, magnetic- 
core memory with 22 planes. The 22nd plane is a 
parity bit, which checks the parity in the memory 
only, and rings an alarm in case of memory error. 

The computer contains the following seven registers 
with which the operator or encoder is concerned: 1. 
the A register is the accumulator and the main access 
register to the memory; 2. the B register is an auxiliary 
register; 3. the C register is the command-modifying 
register; 4. the Memory Information Register (MIR) 
contains the word being read out of the memory or 
recorded into it; 5. the Instruction Register stores the 
instruction presently being executed; 6. the Memory 
Address Register (MAR) stores the address of the 
memory from which information is being read, or 
into which information is being recorded; 7. the 
NEXT register remembers the address from where 
the next command is to come. 
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Figure 4. Twin printed- 
circuit flip-flop board 
used in logic section fea- 
tures glass-epoxy lami- 
nate, and_ gold-plated 
tapper-pin connectors 
(left) to minimize con- 
tact failure. 
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The machine will normally execute commands in Single or double accuracy : 

successive order unless a branch command is to be multiplication 10.12 milliseconds | 

satisfied, in which case the next command address is Single accuracy division 10.56 milliseconds j 

spelled out by the branch command. The only other Double accuracy division 11.44 milliseconds a 

exceptions are the fill commands where the next com- >. a ‘ 
mand address may be the last piece of information Branch 0.88 milliseconds 

filled into the machine. Load 0.88 milliseconds F 

The machine will remember if an arithmetic op- Store 0.88 millisceonds : 

eration that could result in an overflow (addition, Extract 0.88 milliseconds ‘ 

subtraction, division, or shift left) did result in an ‘ 

overflow. If an overflow was recorded and the contents a 

of the A register (Accumulator) are shifted to the . 

right, one (1) will be introduced into the first most Transistors for Reliability f 
significant position and the overflow record erased. iat a ; , ae 

Reliability is achieved by using transistor circuits q 

throughout the system, and very conservative circuit : 

design, allowing margins for both temperature and a 

Computer Speed supply voltage changes. Transistorized circuitry is used C 

not only in the flip-flops and gating circuits of the d 

Representative of computer operational speeds are — bur in oe memory -driving and amplificacieg 

the following command execution speeds, including a relay drivers, typewriter marriage quip a 7 

all access to the memory: and in the power supply and clock generator. All cit- al 
cuits are temperature compensated and run comfortably 

Add or substract 1.32 milliseconds without any air conditioning to 120°F. al 
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All circuits are packaged on printed-circuit con- 
nector (Figure 4). The system uses one type of 
flip-flop board. 15 types of logical boards, an emitter 
follower board, clock generator, and a clock driver 
board. The memory uses I! types of printed-circuit 
boards and 4 more are used with relays and type- 
writers. These boards represent different packaging 
configurations of only 10 different circuits to which 
this whole system has been reduced. 


Output Section 


Logged data are recorded as a computer output on 
a BRPE high-speed punch. The computer program 
organizes the data so that each character, as it is 
punched, is in the order that it will be typed, including 
arriage returns and other typewriter operations. The 
complete line of data for typewriter A (Figure 1) 
appears first, followed by the line of data for type- 
writer B. At the end of data logging, the computer 
supplies a feed signal to the punch to provide a 
leader. This leader permits the punched tape to be ot 
the continuous type so that it can be threaded through 
a tape reader controlling the typewriter operation. The 
speed at which information is punched from the com- 
puter is considerably faster than that of the tape reader 
and typewriter combination. Therefore, the data are 
recorded on the punched tape in less than a minute, 
while the typewriters continue operating for two min- 
utes before the logging is complete. Tape tension op- 
erates a switch on the tape reader to stop the operation 
without tearing the tape. The system is then ready 
for another log cycle. Output punches and logging 
typewriters are shown as Figure 5. 

The alarm printer is a parallel, 11-digit printer cap- 
able of printing 5 lines/sec. It is housed in a small 
cabinet within the operator's control panel which is 
designed for mounting on an arm of the control- 
room operator's chair (Figure 6). The point identifi- 
cation and value of abnormal signals are thus printed 
and are immediately available to the operator. 

The Trouble Location Annunciator panel is a separ- 
ate unit for mounting on the plant control-room op- 
erating panel. Individual windows of this panel are 
illuminated when the computer recognizes an abnormal 
condition of an input signal. 


Computer Input Console 


A separate control console permits monitoring the 
Operation of the system and of program entry to the 
computer (Figure 7). A group of indicating lights 
corresponding to binary bits of a computer register 
displays the contents of any register in the computer, 
as selected by a register selector switch. A separate 
group of lights indicates the current command in 
which the computer is operating. 

Program information to the computer is introduced 
by the typewriter on the console table regardless of 
whether it originates from a prepared tape being read 
by a tape reader or from manual entry directly to the 
typewriter keyboard. Since program information is 
entered through the typewriter, all entries are typed 
aS a permanent record. 


WE October 1958, Vol. 5. No. 10 





Figure 6. Finger-tip contro! of “On-Demand” and 
“Alarm Printout” for any of the 350 points scanned 
is provided by this Alarm Printer and Selector 
Pane! mounted on the arm of the control-opera- 
tor’s chair. 
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Figure 7. Computer input control console. W. A. 
Summers, Ebasco Services, is positioning the regis- 
ter selector switch. Power switches for punches, 
readers and data system are on right, signal 
lights displaying computer conditions are on left. 
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THE FIELD OF INSTRUMENTATION 








» Scanning 








Men In White. The extreme degree of 
cleanliness required for today’s missile- 
guidance instruments, and elaborate new 
techniques used to achieve it, are symbol- 
ized by this scene in the final assembly 
section of Kearfott Company's new “‘ul- 
traclean’”’ plant. Surrounded by surgically 
clean glass and stainless steel enclosures, 
the 4000-square-foot plant-within-plant 
changes its air every 17 seconds to re- 
move 99.95% of all airborne contami- 
nants down to 0.00001 inch (0.3 microns) 
in diameter. 


PE 


SYSTEMS AND AUTOMATIC CONTRO, 


Silicon Sawdust— is mighty ey. 
pensive stuff with crystal silicon 
at $5000 a pound! So the ney 
0.006” thick diamond Cutting 
wheels developed by Audio De. 
vices of Santa Ana California 
will help to lower silicon recti. 
fier costs. From the artificially 
grown, monocrystal (upper left). 
‘“disks’"’ (foreground) are cut 
mounted in plastics, sawed into 
‘“dices’’ (on finger tip), etched 
and mounted in the finished rec. 
tifiers (lower left). Instrument. 
missile and aircraft builders are 
chief users of silicon rectifiers, 


Sky Probe. Because of its low incidence of 
radio interference and hurricanes, Green 
Bank, West Virginia will be the site of 
this $5 million radio-telescope. Scheduled 
for operation by 1960, it is to be built by 
E. W. Bliss Company for the U. S. Nation 





al Radio-Astronomy Observatory. The 
giant instrument will be an_ incredible 
combination of massiveness and delicacy. 
Its moving parts will weigh 5 million 
pounds, yet it will record an energy level | 
equal to that of a one watt light bulb | 
spread over the whole earth! 
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Control via TV. With installation 
of automatic conveyor-belt 
charging for their blast furnaces, 
the Pont-a- Mousson works of 
France's Société des Fonderies 
now claims one of the most au- 
tomated pipe-making plants in 
the world. The whole blast furn- 
ace section is electronically con- 
trolled, and the charging system 
supervised, via 7 TV screens by 
a single operator and this control 
panel. (Photo Courtesy France 
Actuelle) 








Breadboard Doughnuts. Instrument system 
of Triton—Navy's newest submarine— 
includes 75 measurements, some to 1 /7% 
accuracy. To withstand such shocks as 
depth charges, entire system is solid- 
State. Leroy Noyes, project engineer at 
General Electric's Instrument Depart- 
ment, builders of the system, is here ad- 
justing a new magnetic amplifier experi- 
mental “‘breadboard”’ circuit. Doughnut- 
shaped magnetic cores supplant all va- 
cuum tubes in the controls of the new nu- 
clear sub. (Authenticated News Photo) 
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Look Ma—No Hands! Thanks to a new 
automatic flight-control system for heli- 
copters, this pilot can remove his hands 
completely from the craft's controis. The 
40-pound instrument, built by Sperry Gy- 
roscope, provides for the hard-to-fly ro- 
tary-winged ship the same automatic 
flight now afforded conventional planes, 
enabling even remote-controlled flight of 
pilotless ‘copters 
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In clear straightforward style, this article gives you usable, specif- 


ic advice on selecting the best system for both level measurement 


and control, plus easily-used formulas for calculating probe dimen- 


sions and placement for different ranges, materials and _ vessels. 


How to Select 


Capacitance Level Gages 


ENGINEERS NOTEBOOK No. 45 


CONNECTING 
CABLE TC 


PROBE 
CAPACITANCE WITH 
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Figure 1. A probe covered by an insulating 
sheath can be considered electrically as two 


capacitors. Note that probe also must be 
electrically insulated from vessel wall by a 
seal. 


by George Revesz (Member of ISA) 
Manager, Electricity & Electronics Section 
Eastern Research Center 
Division of Robertshaw-Fulton Controls Company 


Philadelphia, Pennsylvania 


DURING THE PAST ten years, electronic insttu- 
ments have been widely accepted and applied in the 
process industries. Such instrumentation requires both 
a variety of sensing elements to convert process vafi- 
ables into electrical signals, and of electronic devices 
to receive these signals and provide indication and 
control. One such process variable now widely meas 
ured electronically is the level of liquid, powder, of 
granular materials; and one of the most popular methods 
of measuring such levels is with capacitance as the 
electrical quantity to which the level is converted. 

Capacitive level measurement requires two opefi- 
tions; first, the transformation of level change into 
capacitance change; second, the transformation of this 
capacitance change into meter indication or contrd 
action. Very little has been said hitherto on how 
change a level variation into a capacitance variation 
This paper describes such level-sensing elements 
detail. And, following a brief survey of commercially 
available meters that indicate or control from input 
capacitance changes, it will discuss the theory and de 
sign of the electrodes. This will guide you in select 
ing the level system best fitted to your needs. 
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inaustrial Capacitance Level Meters 


In selecting a suitable level instrument, the user 
must decide the type of action required. The following 
is a brief survey of some of these instruments. 

On-Off Action. This type of instrument acts sim- 
ply as an alarm switch. It shows whether a vessel is 
filled up above or below a set point, and depending 
on the required action, indicates an alarm condition 
either when the material exceeds a certain level or drops 
below a certain level’. The instrument can give vis- 
ual or audible alarm, or can control, with — for 
instance — a solenoid valve, to correct the condition. 
The action can be abrupt, indicating a sharp change- 
over point of level, or it can be differential, having 
a wider neutral zone. Instruments also are made that 
do not register small ripples, such as caused by stir- 
rers, but respond only if the level deviates for longer 
than a preset time period. 

Proportional Indication. These 
meter indications proportional to the level over the 
full height of the vessel. They usually provide also 
output connections for an external recorder or con- 


instruments give 


troller.’ 

Proportional Control. Although an “on-off” type in- 
strument can provide control action, such action is 
abrupt and can result in excessive cycling of the con- 
trolled level. In such cases a proportional controller 
is the correct type of unit. Electro-pneumatic propor- 
tional level controllers give a pneumatic output over 
the proportional band producing smooth control ac- 
tion.” 

Proportional Indication and Control. This type of 
instrument converts the capacitance change into a 
mechanical movement. It can be of a_ null-balance 
servo type which provides a shaft rotation (propor- 
tional to the change in level) that can drive a re- 
cording pen or actuate electrical or pneumatic controls. 
This is the most versatile and accurate of all the dif- 
ferent types of capacitance instruments. 


Theory of Capacitance Probes 


In its simplest form, the capacitance level probe 
is a metal rod, mounted in the vessel, the content of 
which is to be measured. The rod must be electrically 
insulated from the vessel wall. The capacitance of the 
system is formed by the rod(the'live”electrode )and 
the vessel wall (the “grounded” electrode). This sys- 
tem can be considered as two concentric cylinders; 
capacitance formulas for this probe are given in the 
Appendix. 

A bare probe rod has several disadvantages. First, 
materials with high dielectric constants are difficult 
to measure, and conductive materials cannot be mea- 
sured at all. Second, corrosive materials require ex- 
pensive alloys to be used as rod materials, thereby 
making long probes very costly. 

The overwhelming majority of commercially used 
probes are, therefore, made with an insulating sheath 


1S 
“uperior numbers refer + cin r numbered ‘ 


end of this art 
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Figure 2. Capacitance C, of insulated probes 
asymptotically approaches a constant value as 
the dielectric constant of insulation increases. 


around the probe rod. The principle of such a probe is 
shown in Fig. 1. The sheath is made of a material 
like Teflon having good corrosion resistance. Such a 
probe also enables us to measure levels of high di- 
electric or conductive materials as will be seen 
from the following considerations. 

We can consider an insulated probe as two capa- 
citors; one, the insulation capacitance C; which is the 
capacitance berween the rod and the outside of the 
insulating sleeve; second, the outer capacitance C, 
from the outside of the sheath to the wall. These two 
capacitances are in series. When the vessel is empty, 
the total capacitance is the series connection of C; 


and on 


—_—— (1) 
G C.+C, 


When the vesse! is filled with a material having a di- 
will chinge to KJ, and the 


electric cons:ant K, C, 


system will have a capacitance 


G 


Electrical Cehavior of Insulated Probes 


We can imagine the whole electrode rod cs a series 
of little sections of unit length, each being either full 
correspond.ngly, having a capacitance 


or empty and, 
We will consider such a probe 


of either Cy; or Cr. 
of unit length and investigate its electrical behavior. 
The data obtained will have to be multiplied subse- 
quently by the length of the probe 

To investigate the electrical behavior of this probe- 
system, we can rewrite equation (1) in the following 


forms: 
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Figure 3. Capacitance of an insulated probe 
with vessels of various diameters. 


c oe oe 4 C.K. Cc (2) 
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We can see from the second form that, with very 

low K-value, Cy will increase approximately as a linear 


function of K (since Cc K is very small): 
“i 


Cr=C,K for low K values. 
From the third form it is evident that, at Sigh values 
: : C-K 
of K, Cy will be nearly independent of K (as CK 


will be very small). Hence: 
Cry=C; for high K values. 


With these two equations we can plot the relation- 
ship between Cy and K. It will start out linearly 
(Cp=C,K) and trail off asymptotically (Cp=C; 
at high K values, as shown in Fig. 2. To calculate 
the curves numerically, we have to know the values of 
C, and C;, formulas for which are given in the Ap- 
pendix. 

Assume that we have three probes, with C; values 
of 35, 70, and 280 uuf per foot. ( For calculations see the 
Appendix). Further assume that our vessel has a 
4” diameter. Fig. 2 shows the relationship Cp=f (K). 
Observe that for K=1, we have the value of Cg, or 
the capacitance per foot with the vessel empty. The 
capacitance change per foot is then the difference 
Cy—Cp, where Cy depends, of course, on the dielec- 
tric constant of the material. 

Similar curves can be drawn for different vessel 
sizes; for one particular probe (probe A) the relation- 
ship is shown in Fig. 3. Since C, varies with the 
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logarithm of the vessel diameter, its effect decreases 
with increasing vessel size; this can be observed from 
the figure, since the effect of an increase of vege 
diameter from 12” to 60° is about the same as from 
1” to 2°. This enables us to make a number of simpli. 
fications as shown in the Appendix. ; 


How to Select Probes 


Example 1. Assume a pipe 5 long and 4” jn dj. 
ameter. The pipe can be filled with a conductive 
liquid, the level of which is to be measured with , 
probe of the “B” type (Fig. 2), mounted in the 
axis of the pipe. Problem: what is the capacitance 
change from empty to full? 

Using Fig. 2, we note that for a conductive m. 
terial (K=*) the full capacitance is 70 unuf/fr 
the empty capacitance is 6 uuf/ft. The capacitance 
change is then 64 uuf/ft, or 320 uuf for the tonl 
range. 

Example 2. Assume a 60" diameter vessel filled with 
a hydrocarbon (K=2); the level is to be kept constant 
within 42”. The instrument we want to use is of the 
“on-off” type, and it can operate—"trigger”—with a 
0.5 uuf change in capacitance. This instrument, in 
turn, controls the level by means of a solenoid valve. 
Problem: find the suitable electrode for this application. 

First, consider a probe of the “A” type. From Fig 
4 note that, in a 60” vessel, the empty <apacitance is 
3.5 and the full capacitance 6 uuf/ft (with K=2), 
Hence the capacitance change is 2.5 uuf/ft, or 0.1 vuf 
for the 4%” within which the level must be held. 
Obviously, this is not enough capacitance change tc 
trigger the instrument. 

So we surround our probe with a 1” diameter con- 
centric metal shicld. This shield must have vent holes 
in it to provide free flow of the material. Now the 
probe-system will act as if the vessel diameter were 
i”. Using the same graph, note that for such 4 
diameter, Cy is 25 uuf/ft, and Cy (for K=2) 4 
uuf/ft. The change is 15 uuf/ft, or 0.6 uuf tor %’. 
This will trigger our instrument with better than %’ 
accuracy, and our recommended probe system will be 
an “A” type probe, surrounded by a 1” diameter metal 
tube. 

Example 3. Assume a vessel 10 ft in diameter and 
20 ft high. We want to indicate level of a material 
with K=1.5. The instrument to be used requires 4 
minimum capacitance change (from empty to full) of 
50 uuf. Problem: find a suitable probe. 

Obviously, the maximum change can be obtained by 
an “A” type probe. By using Fig. 3, we find that the 
capacitance change will certainly be less than 20 uuf 
because this would be the change for a 60” diametet 
vessel, whereas our vessel is much larger. (Cp =3) 
uuf/ft, Cr =4.5 uuf/ft, the change is 1 uuf/fe, of 
20 uuf in all). 

We conceivably could use a concentric metal tube 
to increase our capacitance change, but a 20’ tube & 
rather expensive. Fortunately, there is another method. 
It is possible to move the probe close to the vessel wall, 
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and thereby increase the capacitance change. As the 
vessel diameter is much larger than the probe diameter, 
we can consider the probe mounted near a plane wall 
at a distance h. The formula given in the Appendix 
("Probe Near Wall”) says that this corresponds to an 
equivalent concentric cylinder with a diameter 4h. 
Hence, if, for instance, “h” is 1 , we will have the 
same capacitance as if the probe were mounted in a 
4" diameter tank. For this we can use the graph of 
Fig. 2, and find that even probe “C” will give enough 
change in capacitance, as Cy=6 uuf, and Ce=8.5 uuf 

r ft. The change is 2.5 uuf/ft, cr 50 uuf for the 
span of 20 ft. 

This then, is the probe to be used. and it must be 
mounted 1” from the vessel wall. The result is a 
simple mounting arrangement with one bracket each 
at top and bottom. 


How to Determine the Dielectric Constant 


In the above, we used the dielectric constant as the 
most important variable in our measurements, and 
assumed that its value is known for the material to be 
measured. Many handbooks list the dielectric constants 
of a large var.ety of materials. ° ° But, if the infor- 
mation is not available, a simple test set can obtain 
a good approximate value. This test set consists of an 
instrument’ of the “on-off” type. A short measuring 
probe of known characteristics is inserted in the ma- 
terial until it gives a “high” indication, and then with- 
drawn until it changes to a “low” indication. Knowing 
the capacitance change required to trigger the instru- 
ment and the distance the probe was withdrawn to 
change from high to low, the dielectric constant can be 
computed. (This may not be the actual dielectric con- 
stant, but rather the “effective” one, as it appears to 
the sensing probe. For instance, in granular materials 
with air pockets between the granules, it will give 
lower values; however, this is the value needed for 
calculating the probe system). 


How to Select the Best Level System 


To sum up, the steps to be followed in selecting 
a suitable system for any given level measurement are: 


1. Decide on the type of instrument with the de- 
sired action—on-off switch, proportional 
and/or control. 


indication 


2. Establish the capacitance change required to op- 
erate the chosen instrument. 


‘ . ; 

3. Determine the dielectric constant of the material 
concerned, either from a handbook, or experimentally, 
as described above. 


4. Select a suitable probe. Most applications can be 
served with one of the following: 


Type “A”—a probe with large rod-diameter for 
mechanical rigidity, and large insulation capacitance. 


Type "B” — a general-purpose rigid probe with 
heavy insulation and medium insulation capacitance. 
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Figure 4. Vzrious arrangements of probe and 
vessell. 


Type “C” — a flexible steel wire, with insulation, 
mainly suitable for tall vesseis or silos, with small 
insulation capacitance. 

5. Using one of the probe graphs (example in 
Figure 3), determine the capacitance change, know- 
ing the vessel size and the dielectric constant. The 
graphs give capacitance per foot of probe, look up the 
capacitance for the given “K”, subtract the capacitance 
for K=1 (the empty capacitance) and multiply by 
the total probe length. 


6. If the chosen probe does not give enough capa- 
citance change to actuate the instrument, choose an- 
other probe. In doing this, bear in mind that: 


(a) For high dielectric or conductive materials 


the probe with the larger insulation capacitance (C;) 
will give a larger capacitance change, as can be 
seen from Fig. 2. 


(b) For low dielectrics, the probe has little effect. 


Here, the installation must be altered: use a con- 
centric metal shield; or, move the probe close to 
the vessel wall; or, mount a grounded rod next to 


the probe. Formulas for all these are found in the 


Appendix. 
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(c) For “on-off”, or very narrow-band proportional 
control purposes, you can increase sensitivity by 
mounting the probe Aorizontally in the vessel. 


APPENDIX: HOW TO DERIVE 
THE MOST USED FORMULAS 


As mentioned before, there are two capacitances in 
an electrode-vessel system: the capacitance of the in- 
sulation and, surrounding this, the “outside” capaci- 
tance to the vessel wall. The former can be considered 
as a concentric cylinder configuration, the formula for 
which is given below. 

The outside capacitance depends on the location of 
the probe in the vessel. Shown below are several ar- 
rangements all of which can be reduced to an “equiva- 


4 


lent” concentric configuration to which Fig. 2 and 3 
apply. 

Concentric Probe. (see Figure 4a) The capacitance of 
this structure is: 

C = 7.36 s (in uuf/ft) 
log R/r 
Although this formula holds strictly true only for in- 
finite cylinders, it gives good approximations for 
short probe lengths. 

To illustrate, we will derive some figures used in 
the text. As shown in Figure 1, an insulated probe 
in a vessel can be considered as two capacitors, one 
inside the other. Assume the insulation is made of 
Teflon (K = 2.2) and the three probes have the 
following dimensions: 


Probe A: rod diameter = %4”", insulation diameter — 14” 
Probe B: rod diameter = 742”, insulation diameter = 3” 
Probe C: rod diameter = 1%” 


s°, insulation diameter — 4%” 
Using the formula for concentric cylinder capacitance, 
the insulation capacitance values are: 
7.36 2.2 


saci ~ log (1/2 « 16/7) 


= 280 uuf/ft 


similarly: Cy = uuf/ft, and Co = 35 uuf/ft 


Eccentric Probe. (see Figure 4b) The exact formula’ is: 


= - (uuf /fr) 
log R® -b° + r+ @ 


R:-r 


C = 7.36 


with r, R, and b, as in Figure 4b, and 
d?= V [(R?+r°) —b?] - [(R? — r*) —b?) 


This formula is very cumbersome. But it can be 
simplified by assuming that the vessel radius is much 
larger than the probe radius (which is true in most 
practical applications). Then, our equation reduces to: 
736K 
= - (uuf /ft ) 

log R* - b 

Rr 
We can use our graphs for concentric probes if we 


assume the corresponding concentric vessel radius to 


be: 





Probe Near Infinite Wall. (See Figure 4c) This cage 
is well approximated by a probe mounted near the 
edge of a very large vessel. The general formula jg.’ 

K 
logh-V h*- fr (uuf/fr) 
r 


The formula can be simplified if we assume that h 
is much larger than r, in which case our equation 
becomes: 


7.360K 


2h 
log : 


(uuf /ft) 


This case can again be reduced to a concentric vessel. 

probe arrangement with an equivalent vessel radius of: 
R’ = 2h 

and the corresponding graphs used. 

Parallel Cylinders. (see Figure 4d) The capacitance 
of a probe can often be increased by mounting a 
grounded rod parallel to it. The exact formula for this 
case is:' 

: K 
C = 7.36 -=; : =——;_ (uuf/fr) 
log b’ -(r° +1’) +d 
2 rm 


with b, r, and r; as shown in Figure 4d and: 

d2 = V/[b7—(r4+r1)*] - [b?—(r— ry) 2] 
This can again be simplified if we assume the spacing 
b to be much larger than r or r;, and we can consider 
the capacitance equal to that of an “equivalent” con- 
centric system: 


, K 
C= 7.36 . (uuf /fr) 
log R 
r 
; , b* 
with R' = 
r 
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Here is an easily-constructed, inxepensive, overload protector so fast acting that 


it disconnects an over-ranged meter before its pointer can reach full scale. 


A Transistorized Meter 
Protector You Can Build 


by F. H. Blitchington, Jr., Engineer 
Western Electric Company 
Greensboro, North Carolina 


IN DESIGNING ELECTRICAL test equipment, it 
often is necessary to locate sensitive microammeters 
or milliammeters where they could be knocked out of 
calibration, or even burned out, while checking de- 
fective electrical equipment. Therefore, some con- 
venient, reliable, small and light weight protection for 
expensive sensitive meters is very desirable. A tran- 
sistorized sensitive meter overload protector, nicely 
fulfilling the above requirements, has been developed 
at the North Carolina Works of the Western Elec- 


tric Company. 


How The Protector Works 


The new circuit we have developed uses an ampli- 
fier to increase the low voltage across the meter to a 
value sufficient to operate a fast-acting magnetic re- 
lay. A semi conductor diode (D-1, in the diagram) 
is used as a switch to control the relay. 

Under normal conditions, the diode passes a neg- 
ligible amount of current from the meter circuit. But 
an overload in the meter circuit changes the bias on 
this diode so that it becomes conductive. Current pass- 
ed by the diode is amplified by the two-stage tran- 
sistor amplifier, the output of which operates the relay. 
Operation of the relay replaces the meter with a re- 
sistor (R-5) whose resistance is slightly greater than 
that ot the meter, so that the reley will remain closed 
for the duration of the overload. 

The merer will be switched back into the circuit 
at slightly less than its full-scale value automatically, 
once the overload is removed. The voltage in the 
meter Circuit necessary to switch the diode can be ad- 
justed by means of a potentiometer (R-4), used to set 
up the circuit for the particular meter to be protected. 


Performance Characteristics 


Performance of this circuit was satisfactory on a 
speed-of-operation test we performed, in which a 50 
mictoampere meter, subjected to 5 milliamperes, was 
consistently removed from the circuit before the 
pointer reached the end of its scale. 
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Our tests of the operating characteristics of the pro- 
tector over the expected temperature range, indicate 
that when the circuit was adjusted at 70°F, the meter 
would, at 95°F, receive a 35% overload before being 
removed from the circuit. Since most meters are 
normally designed to withstand a 100% overload, this 
circuit is considered to be satisfactory through the usual 
range of ambient-temperatures. 


Protector Features 


An important advantage of this type of meter-pro- 
tection circuit is the reliability achieved by use of the 
fast-acting relay. Sensitive relays frequently have so 
much inertia that operation of the relay is occasionally 
delayed until after the sensitive meter is ruined. 

Also an important feature, is the negligible effect 
that the control circuit has on normal meter readings, 
and the automatic reset feature. The lack of coils or 
controls windings in series with the meter, which 
would tend to reduce meter sensitivity and interfere 
with calibration, is an additional advantage of this 
transistorized meter circuit. Finally, the cost of the 
components required for this new circuit (See Table) 
is less than the cost of a good sensitive relay. 
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This is the circuit for building a transistorized 
relay to protect your expensive meters from 
accidental overload (Courtesy The Western 
Electric Engineer) 
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Although pH broke out of the laboratory into widespread in- 
plant use over 20 years ago, there remain many instrument people 


whose understanding of its meaning and principles is still 
fuzzy. Here is a readable answer to such questions as, What is 
pH; How is it measured; What type of meter will fit my needs? 


pH and How to Measure It 


by Galen W. Ewing (Member of ISA) 
Professor, Department of Chemistry 
New Mexico Highlands 
Las Vegas, New Mexico 


University 


THE pH-METER is by all odds the most import- 
ant of the electronic instruments in today’s chemi- 
cal laboratories and factories. But what is a pH-meter? 
Indeed, what is “pH”, and why do we want to mei- 
sure it? 


WHAT pH IS 


pH is a logarithmic scale for expressing the de- 
gree of acidity or alkalinity of an aqueous solution. 
Although slightly elusive to the beginning college 
student, it is an exceedingly convenient and useful 
concept. 

To understand the measure of acidity, we must 
first consider briefly the nature of acids, bases and 
aqueous solutions. An acid is any substance which 
in water solution produces hydrogen ions (H*). Con- 
versely, a base is a substance which in water com- 
bines with hydrogen ions. The most common base 
is the hydroxide ion (OH) produced by dissolving 
such alkalies as sodium hydroxide (NaOH) and _ po- 
tassium hydroxide (KOH). Common acids are hy- 
drochloric (HCI), sulfuric (H»SO,), and acetic 
(HC:H;02). They differ in that the first two are 
strong acids (all or nearly all of their available hydro- 
gen atoms are ionized) while acetic acid is weak (a 
very small percent of its molecules are dissociated 
into ions). The only common bases other than hy- 
droxides are ammonia (NH;) and its derivatives, 
most of which are weak bases. 

Water itself ionizes slightly to form equal quantities 
of hydrogen and hydroxide ions; hence it can be con- 
sidered either a weak acid or a weak base, as condi- 
tions require. A solution is said to be neutral when 
the concentrations of hydrogen and hydroxide ions 


are equal. Because water ionizes, every water solu- 
tion must contain both hydrogen and hydroxide ions: 
neither concentration can ever become zero. Thus, 
even a strongly acid solution contains at least a trace 
of hydroxide ions, and even a strongly alkaline solu. 
tion is not completely free of hydrogen ions. 

Therefore, we can establish a scale of acidity ex 
tending continuously from strongly-acid, through nev- 
tral, to strongly-basic solutions. The most direct way 
to do this is in terms of the concentration of by- 
drogen ions, in Molarity; that is, gram-atomic weights 
of hydrogen in the ionized condition, per liter of 
solution. Table I gives such a sequence, including also 
the corresponding concentration of hydroxide ions 
The second column presents the function which is 
defined as “pH”, namely the negative logarithm of the 
concentration of hydrogen ions. 


pH=logCy,: (1) 


Note that the pH function is numerically more con- 
venient as a measure of acidity than the hydrogen ion 
concentration itself. Also note that neutral water has 
a pH of 7.0: the addition of acid to the water lowers 
the pH and the addition of alkali raises it. The range 
of pH values from 0 to 15 covers the whole gamut 
from concentrated acids, through neutral water, to cot 
centrated alkaline solutions. 

In most industrial and laboratory processes, the pH 
of solutions must be held between specified toler- 
ance limits, frequently as narrow as a few tenths of 
a pH unit. In other instances, the chemist must moni- 
tor changes in pH which may be important evidence 
as to the course of a reaction or its approach to com 
pletion. 


HOW pH IS MEASURED 


The classical method of determining pH is coloti- 
metric. A few drops of methyl red, or other indice 
tor, is added to a sample of the solution in a tes 
tube, and the resulting color compared with a sefies 
of colored standards. Although this procedure is sift 
ple and inexpensive, it has several shortcomings. It 
is not applicable to continuous monitoring or auto 
matic recording, nor to colored or turbid solutions 
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Electrical pH Measurement 


The preferred pH measurement method is with an 
electronic pH-meter and its associated electrodes. This 
instrument is essentially a vacuum tube voltmeter wica 
an unusually high input resistance — at least 1000 
megohms — and a scale span of about one volt. 

The active “glass” electrode is pH-sensitive: that 
is, it assumes a potential determined by the hydrogen 
ion concentration of the solution in which it is im- 
mersed. The passive “reference” electrode — complete- 
ly insensitive to pH — Is commonly a mercury- 
containing type, known as the SCE (for Saturated 
Calomel Electrode). The potential difference _ be- 
tween these electrodes is a logarithmic function of 
the hydrogen ion concentration, according to the fe- 
lation known as the Nernst equation: 

E=E°— AT log Cy” (2) 
Here, T represents the temperature on the absolute 
(Kelvin) scale, and A is a universal constant with a 
value of 0.000198 volt/degree. E° is a constant for 
a particular electrode system, and is evaluated by set- 
ting the hydrogen ion concentration Cy* equal to unity 
so that the logarithmic term vanishes; it is called the 
standard potential for the system. 

The pH, equation (1), can be substituted di- 
rectly into equation (2), giving: 

E = E° + AT (pH) (3) 
which must describe the fundamental response of 
any electrometric pH meter. Since useful pH indica- 
tions lie between the limits of 0 and 15, the meter 
must have a scale span at room temperature (T=298°A 
or 25°C) of 886 millivolts. If measurements are 
to be made at various temperatures, some form of 
temperature compensation must be introduced such 
that the scale span can be varied from 810 mv at 
0C up to 1.10 volts at 100°C. 


Characteristics of the Electrodes 


The active electrode consists of a glass tube with 

a relatively thin-walled bulb at its lower end fabri- 
cated from a special pH-sensitive glass. Inside is a 
“buffer” solution, that is, a liquid of known and un- 
changing pH, usually pH 4 or 7. Immersed in this 
inner buffer is a small reference electrode, which 
may be a calomel electrode (SCE) electrically iden- 
tical to the reference electrode used externally. 
_ Consider the situation when a glass electrode with 
internal pH 7 and a calomel electrode are dipped 
together into a pH 7 buffer; an essentially sym- 
metrical system results: 


SCE pH7 glass pH7 External 
Inner Buffer membrane buffer SCE 
~~ 7 v Test Ref. 

Glass Electrode”. Solution Electrode 

From this symmetry, it is apparent that (ideally) 


no voltage will be developed under these conditions. 
Then it follows from equation (3), rewritten as 
E® = AT (pH) — E, 
that at 25°C (=298°A), 
E°® = (0.000198) (298) (7 
and thus, 





) —O0— ( 0.4137) volt 


E=0.591 (pH) — 0.4137 

or 

E=0.0591 (pH — 7). (4) 
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TABLE I. 





Concentration H Concentration Nature of 
of H’ ions P of OH™ ions the solution 
10-9 0 10-14 
10-2 2 10-12 
0 Acidic 
10-4 4 10-10 
10-6 6 10-8 
10-7 7 10-7 Neutral 
10-8 8 10-6 
10-10 10 10-4 
Basic 
10-12 12 10-- 
10-14 14 10-° 





Note: The values in Column 3 are exact:y valid only when the solu- 
tion is at 25°C, though the variation for other temperatures is only 





slight 





If this analysis is repeated for a glass electrode with 
internal pH 4, the resulting relation will be. 

E = 0.0591 (pH — 4) 

Thus any combination of glass and reference elec- 
trodes is characterized by a definite “pH of zero po- 
tential.” 

This apparent symmetry usually is not perfect, and 
the system will show a small residual potential, call- 
ed an “asymmetry potential” of a few millivolts; but 
this is easily allowed for in the calibration procedure. 


Characteristics of the Electronic Voltmeter 
The electrical resistance of the glass electrode is 
very high, typically several hundred megohms, and has 
a large negative temperature coefficient of resistance. 
The resistance of the SCE is much lower and has a 





Figure 1. Beckman ‘“‘Zeromatic’’ pH-Meter 
Dial (upper left) is manual temperature com- 
pensator; knob (front left) permits calibration 
by correction of asymmetry potential. Other- 
wise, selection of working conditions is by 
push-button. Glass and calomel miniature elec- 
trodes (right side). (Photo, courtesy Beckman 
Instruments, Inc., Scientific Instruments Divi- 
sion) 
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Figure 2. L. & N. Model 7663 pH-Indicator. 
Manual temperature compensator is dial left 
of center; dial under window indicates pH. 
Other adjustments are grouped at the upper 
right. Glass and calomel electrodes, left front 
corner. (Photo, courtesy of Leeds & Northrup 
Co.) 


lower temperature coefficient. Thus, an electronic volt- 
meter, to be useful as a pH meter, must have the 
following characteristics: 





1. High effective input impedance at least 1000 
megohms. This requires a high quality insulation, and 
avoidance of surface leakage, moisture condensation, 
etc. 


2. Variable range — from 810 to 1100 millivolts 
full scale. The adjustment can be either manually 
controlled or automatic, involving a temperature-sen- 
sitive circuit component (such as a thermistor) to be 
dipped into the solution adjacent to the . electrodes. 





Figure 3. Photovolt Model 110 pH-Meter. 
Standardizing, temperature-compensation con- 
trols, and functions switch are located on the 
front panel. Electrodes, right side. (Photo, 
courtesy Photovolt Corporation.) 





3. Adjustable zero. Zero volts does not correspond 
to zero pH, but rather to pH 4 or 7, or other, depend. 
ing on the nature of the electrodes, further modified 
by the possibility of an asymmetry potential. 


4. Sensitivity. Ability to detect changes as small 
as 0.01 pH unit, or even less, is desirable. Absolute 
pH values seldom can be determined with precision 
greater than approximately +0.05 unit. 


5. Stability. The instrument should be free of ap. 
preciable zero drift for periods of several hours after 
a specified warm-up. 


HOW pH METERS ARE CALIBRATED 


Although the pH scale was originally defined as 
in the opening paragraphs of this paper, a practical, 
or working scale, has been established. It is based og 
the certified pH values of a series of buffer solutions 
prepared in a prescribed manner from chemicals sup. 
plied by the National Bureau of Standards. An over-all 
calibration by which the pH scale of the meter js 
validated thus becomes possible. So the pH meter js 
commonly used as a calibrated comparison instr. 
ment, and its accuracy is independent of the com- 
position of the electrodes, presence of asymmetry po- 
tentials, etc. 

The usual procedure for making a pH determin- 
tion goes somewhat as follows. After the required 
warm-up period, the glass and SCE electrodes are 
immersed in a standard buffer; the temperature com- 
pensator, if manual, is set to correspond to the tem- 
perature of the buffer; the standardization control is 
adjusted until the pH meter reads exactly the known 
pH of the buffer; the buffer solution is then replaced 
by the unknown (preferably at the same tempen- 
ture as the buffer), and the pH read from the meter, 
For highest accuracy, it is desirable to standardize 
with a buffer which is within two or three pH units 
of the unknown. Most manufacturers of pH meters 
supply buffers for standardization; frequently, three 
values are provided, such as pH 4, 7, and 10. A user 
principally concerned with high-acid solutions should 
standardize his instrument at pH 4. For general pur- 
pose work, where an extra percent or so of error is 
negligible, it is customary to standardize routinely at 
pH 7. 


TYPES OF ELECTRICAL pH METERS 


Modern practice in pH-meter design is split into 
two parallel paths: deflection meters on the one hand, 
and null-point potentiometric instruments on the 
other. Either type can be powered from batteries of 
from rectified ac. 

The null instruments are inherently simpler, as only 
one or two amplifier stages are required. The input 
stage is generally a specially selected glass vacuum 
tube of a type which has high grid circuit insulation. 
It is operated at reduced voltages as an electrometef 
tube. Its voltage gain is usually not much different 
from unity, but as a power amplifier, it converts 
microwatts into milliwatts, permitting the use of 4 
rugged galvanometer of only moderate sensitivity. The 
accuracy of this type of instrumené is limited by the 
linearity of the potentiometric slidewire. The powet 
requirements are low, so battery operation is often 


provided. 
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Deflection instruments require some type of d-c 
amplifier, usually at least three stages. Probably the 
best results are obtainable with a chopper-stabilized 
amplifier with over-all negative feedback. However, 
excellent meters have also been designed around di- 
rect-coupled amplifiers. If a-c power is used, the rec- 
tifier must be electronically regulated, according to 
standard practice. A d-c amplifier with battery-oper- 
ated subminiature tubes has much to recommend it. 
It even is possible that a transistor amplifier may 
prove successful: such a possibility is suggested by the 
“bootstrap” emitter-follower circuit recently described 


by Anzalone.* 


Commercial pH Meters 


In Table II are listed 22 current models of labor- 
atory pH meters by eight U. S. manufacturers. These 
include nearly all instruments on the American market 
today, although a few of foreign make are sold in this 
country. 

In addition, there are a number of industrial in- 
struments for the recording and control of pH on a 
continuous basis, which are not described in detail 
here. In general these instruments use electrode sys- 
tems the same or similar to those described above, ex- 
cept in ruggedized form. The electrodes cannot be 
connected directly to a standard recording potentio- 
meter because of its low-impedence input. Frequently, 
the circuit employed amounts to the use of a pH 
meter as a preamplifier or impedence converter to 
match the electrode system to a standard recorder. 
The design of the higher-level parts of the recorder- 
controller then follows conventional procedures. 

Note in Table II that pH meters fall into roughly 
three groups by standards of precision and intended 
use, very much as automobiles are grouped into low, 
intermediate, and high-price ranges. Those of inter- 
mediate level may be considered the standard, and in 
clude among others the Beckman “Zeromatic.” Figures 


*P. Anzalone, Electronic Design, Vol Jo 
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Figure 4. Macbeth Model A pH-Meter. Single 
operating control is located on the front panel, 
the electrodes to the left. (Photo courtesy 
Macbeth Corporation.) 
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TABLE Ii. Commercial pH-Meters 
Temp. 
Mfg. Model PowerTubes Ranges Type Comp Precision 
(1) (2) (3) (4) 
A.M. _ Batt 1 E 2 - 12pH Defi. None 0.1pH 
Beckman 180 Batt 1 SM 2-12pH Defi. None 0.1pH 
N Batt 3 SM 0O- 8pH Defl. 0O- 100°C 0.03pH 
6 - 14pH (Manual) 
0 - *420my 
G Batt 2 C 0 - 13pH Pot. 10-40°C 0.1pH 
0 - *1300my (Manual) 
Gs Batt 2 C 0 - 13pH Pot. 10- 40°C 0.0025pH 
0 - *1300my 
Zeromatic Line 1 E 0- 14pH Defl. O - 100°C 0.02pH 
6M 0-+*1400my (Man. or 
Auto.) 
Cambridge L Line 3 C 0 - 14pH Pot. 10-50°C 0.02pH 
0 - 1000my (Manual) 
I Line 0 - 14pH Defl. O-100°C 0.05pH 
(Auto.) 
b Line 3 0 - 14pH Pot. 0O-40°C 0.1pH 
0 - 1200myv (Manual) 
Coleman Compax Batt 1 SM 0O-14PH Pot. None 0.02pH 
1E 
18A Line 1 SM 0-8pH Defi. O-100°C 0.02pH 
4M 6-14pH (Manual) 
1eE 0 - 800myv 
0 - 1400mv 
L.GN. 7664 Line 5M 0- 14pH Defl. O-100°C 0.02pH 
(also 0 - 700my (Man, or 
7678) 0 - 1400my Auto.) 
Macbeth A Line 4 0-14pH Defi. None 0.1pH 
1 Line 4 0-14pH Defi. O-100°C O.IpH 
(Man. or 
Auto.) 
T Line 4 O-14pH Defi. 0-100°C O.1pH 
0 - 400mv (Manual) 
Photovolt 85 Line 2 SM O-14pH Defi. None 0.1pH 
110 Line 2 SM O-14pH_ Defl. O-100°C 0.02pH 
2C 0 - 400my (Manual) 
0 - 800mv 
15 Line 2 SM O-14pH_ Defi. 20-60°C 0.05pH 
0 - 400myv (Manual) 
0 - 800myv 
125 Batt 2 SM O0-14pH Defi. O-100°C 0.03pH 
0 - 400my (Manual) 
0 - 800my 
125-B Batt 2 SM 6- 8pH Defl. 0-100°C O.1pH 
(5) 2-12pH (Manual) 
«i 2 Batt 1C 0 - 7pH Pot. None 0.1pH 
7 - 14pH 
(*) A. M.: Analytical Measurements, Inc., Chatham, N. J 
Beckman: Beckman Instruments, Inc. Scientific Instruments Div., 
Fullerton, Calif. 
Cambridge: Cambridge Instrument Co., Inc., New York 17, N. ¥ 
Coleman: Coleman Instruments, Inc., Maywood, Ill. 
L. & N.: Leeds and Northrup Co., Philadelphia 44, Pa. 
Macbeth: Macbeth “orporation, Newburgh, N. Y. 
Photovolt: Photovolt Corporation, New York 16, N. Y. 
T. - A.: Thwing-Albert Instrument Co., Philadelphia 44, Pa 
(2) E = electrometer, M = miniature, SM = subminiature, C = conventional 
(3) Defl. = deflection instrument, Pot potentiometric circuit 
(4) Precision variously designated as ‘‘reproducibility’’ or ‘‘readability’’ 
(5) This model is particularly designed for measurement of blood pH 
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Figure 5. Beckman Model 180 Pocket pH- 
Meter. Only operating control is black knob 
immediately below meter. Lower dial is a 
memory aid (no electrical connection) to assist 
in drift checking. Both electrodes are combined 
in a single probe which clips to the case (left) 
(Photo, courtesy Beckman, Scientific Instru- 
ment Division) 


1 and 9), the Photovolt Models 125 and 110 (Figures 
3 and 6), the Coleman 18A, and the Macbeth Model 
A (Figure 4). These are versatile laboratory instru- 
ments which cover the 0 - 14 pH range in one or two 
switch positions; they have a “reproducibility” of 0.02 
to 0.03 pH units. 

The lower-price-class meters are designed for port- 
ability, to provide convenient measurements in field 
or factory, where the required precision is not as 
great. Thus, the Beckman Model 180 (Figure 5) is a 
pocket-size meter using a single sub-miniature tube 
and hearing-aid batteries; its precision of reading is 
limited to +0.1 pH unit. 
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Figure 6. Partial schematic circuit, Photovolt 
Model 110 pH-Meter. (Redrawn from instruc- 
tion manual diagram, courtesy Photovolt Cor- 
poration) 





On the other hand, a few instruments, such ag the 
Beckman Model GS and the Cambridge Model R, ate 
designed for research work. The GS has a specially 
designed potentiometric circuit which permits a sep. 
sitivity of +0.0025 pH unit. 


Four Typical pH Meters 


The electronic circuits of four representative models 
are shown in simplified form in Figures 6 to 9. Fung. 
tion switching, which often is complicated, is omitted 
for clarity, and the circuit is shown in the appropriate 
form for reading pH. 

The Photovolt Model 110 (Figure 6) uses , 
straight-forward bridge circuit including a pair of 
triode-connected subminiature pentodes. Balance jg 
achieved by the “St. Adj.” control on the front panel 
The “Calibr.” adjustment is preset at the factory 
validate the scale of the galvanometer. Temperature 
compensation is by manual control. The two tube 
together with the grid resistor for the reference tube 
are mounted in a shielded subassembly, replaceable 
as a unit. 

In Figure 7 is shown the simplified circuit of the 
battery operated Coleman “Compax.” This meter uses 
a direct-coupled amplifier with subminiature tubes, 
functioning as a null detector in a potentiometric 
circuit. A neon lamp is employed as indicator; the 
“pH dial” is adjusted until the neon circuit just breaks 
into oscillation. The “bias” control validates the pH 
scale when the electrodes are dipped into a standard 
buffer. 

Figure 8 is a simplified schematic of a more elabo- 
rate pH meter, the Leeds & Northrup Model 7664. This 
consists essentially of a chopper-stabilized, feedback, 
d-c amplifier. The signal from the electrodes is con- 
verted to ac by the 60-cycle vibrating chopper, passed 
through a cathode-follower stage for impedence con- 
version, then three conventional stages of amplifica- 
tion, to a double-triode phase detector which feeds 
the galvanometer. Overall d-c feedback is achieved by 
a return loop from output to input, operating at a low 
impedence from ground. The standardization and temp- 
erature compensation controls are both in the feed- 
back loop. The chopper amplifier eliminates the need 





Figure 7. Coleman ‘‘Compax’’ pH-Meter, par- 


tial schematic. (Redrawn from instruction 
manual diagram, courtesy Coleman _Instru- 
ments, Inc.) 
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Figure 8. Partial Schematic diagram. L. & N. Model 7664 pH-Indicator. 
(Redrawn from instruction manual diagram, courtesy Leeds & Northrup Co.) 


for an electronically-regulated rectifier to supply B+ 
voltage to the tubes, but a low-current regulated sup- 
ply is provided for the calibrating potential. 

In Figure 9 is reproduced the simplified circuit of 
the Beckman “Zeromatic” pH meter. This circuit has 
two modes of operation selected alternately by an 
oscillator-driven relay. The relay is normally in the 
position shown, but is thrown to its other contacts for 
a period of 15 milliseconds once every second. In the 
normal configuration, the signal from the electrode is 
amplified by the type 5886 subminiature electrometer 
tube, and passed through two-cathode-follower  tri- 
odes to the galvanometer. A negative feedback loop 
returns to the electrometer cathodes and includes the 
temperature compensator. During the period when 
the relay is activated, the pH electrodes are discon- 
nected, and a potential is impressed across the series 
capacitor (the “memory capacitor” located between 
the relay contact and the electrometer grid). This po- 


tential is derived from the double-triode amplifier 
shown to the right of the galvanometer, and delivers 
energy to the capacitor while maintaining the grid of 
the 5886 tube at a constant potential. In effect, this 
action automatically zeroes the amplifier once each 
second, thus obviating any tendency to drift. At the 
second grid of the electrometer, a sub-panel screw- 
driver control permits balancing the circuit. The var- 
iable voltage-divider across the regulated d-c supply is 
a panel-operated adjustment to correct for asym- 
metry potentials in the electrodes. 


Bibliography 


Rk Bates, Electrometric pH Determinations, Theory and Practice, 


W. Ewing, Instrumental Methods of Chemical Analysis, Mc- 
New York, 1954 


Figure 9. Beckman ‘‘Zeromatic’’ pH-Meter, partial schematic. (Redrawn from in- 


struction manual diagram, courtesy Beckman, 


Scientific Instruments Division) 
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> “instruction was superb”’ 
> “it broadened my scope’’ 


QUOTED ABOVE are examples of the most re- 
peated “feedback” statements by 22 technical institute 
engineering teachers who attended the first FIER sum- 
mer course in the Theory of Instrumentation and Auto- 
matic Control, held at Case Institute of Te-haology, 
July 7-25, 1958. 

As the quote sampling indicates, most of the at- 
tendee feedback on the course was positive; to a 
man, all found the experience a major contribution 
to their own development as teachers and a vital 
introduction to a field that will soon figure strongly 
in their school programs. But there was also one 
dominant element of negative feedback on the course: 
the concensus was that they were given “too much 
too quickly”. Strong recommendation was made by 
the teachers that this three week course be extended 
in the future to four or even five weeks. 


Support From National Science Foundation 


The Case Institute summer course 
by FIER as the most basic way to build up the re- 
sources of the technical institute movement in in- 
strumentation instruction. With Case Institute's col- 
laboration, in late 1957, a proposal was submitted by 
FIER to the National Science Foundation for a grant to 
subsidize the attendance of 25 carefully selected tech- 
nical institute teachers to the proposed course. De- 
tails of this proposal, including course content, were 
outlined in the February 1958 issue of the ISA 
JOURNAL, page 64. 

FIER’S proposal to NSF was unusual. It was the first 
request to direct that foundation’s summer teacher 





was conceived 


H. A. Crawford, Hudson Valley Technical Institute; D. R. Klein, Villanova 
sylvania State University; C. Horney, Ryerson Institute of Technology; G. H. 
Carbide Chemicals; H. M. Crawford, Esso Research & Development Co; €. 
Company; A. Raviv, University of Florida; W. Viertel, N. Y. State Technical 





COURSE ATTENDEES (in picture from left to right): Pp. Chitwood, Or: 


A monthly report of Foundation 
for Instrumentation Education 
and Research by 
Executive Director, Lloyd Slate, 


DBACK 


activities 


ite 


Technician Educators Evaluate FIER-Case Course: 


> “will enchance my work”’ 


> “more time was needed”’ 


education funds to the technician education field 
Further, it was tied to what many people still consider 
a “tradey” subject, rather than to the usual well 
organized academic discipline such as mathematics of 
physics. FIER’s claim was that post-high school tech- 
nician education is just as deserving of financial sup. 
port as college or secondary school level. And that 
instrumentation is a fundamental and legitimate branch 
of engineering education. National Science Founda- 
tion endorsed FIER’s concept by issuing a full-support 
grant to the proposed course in April, 1958. 


Visit Confirms a Sound Project 


On July 24, two days before the course ended, 
FIER’s Executive Director, Lloyd Slater, and ISA’s Edu- 
cational Services Director, Herb Kindler, visited Case 
Institute to meet the teacher-attendees and to sit-in 
on some of the lectures and round-table discussions. 
The visitors were impressed. They found 22 teachers 
(three had to cancel and their places were filled by peo- 
ple from industry) deeply, seriously, and enthusiastically 
immersed in control theory at a thoroughly rigorous 
level. And they heard comments by attendees which 
made it crystal clear that this high level “exposure” 
to the theory and advanced techniques of instrumen- 
tation would find practical use when the teachers te- 
turned to their jobs. 

Perhaps the most revealing comments came during 
a round-table discussion which explored the meaning 
of the course to technician teaching. “This convinces 
me that, in the instrumentation field at least, much 


more theory has to be passed on to technicians,” was 
g echnical Ins K. Sandelian, Case stitute nstructor); 

ege; Prof. |. Lefkowitz, Case Institut harge); F. Moore, Penn- 
Bryant, Oklahoma State | Technical stitute; A. H. Hix, Union 
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Anagnost (DeVry) and Moore (Penn State) com- 
pare theoretical with actual response behaviour in 
a pneumatic control system. 


zo ) 


‘Ormer (Case), Evans (Capital Radio) and Golas (NY 
State T.I. at Morrisville) perform frequency re- 
sponse analysis on a servomechanism. 





one widely-endorsed thought. Many agreed that the 
properly trained technician should be able to handle 
the “tools” of the control engineer — for example, the 
analog computer, the Bode Plot, frequency response 
test procedure, etc. 

On the last evening of the course FIER hosted a 
“graduation” banquet. After the diplomas were award- 
ed, talks on the kind of help that FIER and ISA 
could give to the teachers in their future programs 
were presented by Slater and Kindler. Next Dean Mc- 
Eachron of Case described the significant changes that 
are now taking place in collegiate engineering educa- 
tion and how these changes will influence the educa- 
tion of engineering technicians. Finally, acting as 
spokesman for the attendee-teachers, F. B. Moore of 
Pennsylvania State University Extension summed up 
their general feeling with this terse and obviously 
sincere expression: “None of would have missed this 
course for the world.” 


More Specific Feedback by Questionaire 


Feedback on the course of a more specific nature 
was generated through a detailed questionaire put to 
attendees on the last day. Response collected in this 
manner was used by FIER in its report on the course 
to National Science Foundation and is available by 
writing to FIER at its new address at 335 East 45th 
Street, New York City 17. 

Some of the collective expressions: 

A) Most Interesting Lectures: Resistance and Ca- 
Pacitance Concepts; Polar and Bode Plots; La Place 
Transform Methods, 








Pir” \ 
Marcinelli (Erie County T.1.), Elek (Case) and Fri- 


bance (Rochester Inst. Technology) run transient 
response test on a closed loop control system. 





Crawford (Esso Research) and Raviv (U of Florida) 
study dynamic behaviour of a simulated process 
and control system on an analog computer. 


B) Most Worthwhile Lab Experiments: Transient 
Response of a Close Loop System; Frequency Re- 
sponse of a Diaphragm Operator. 


C) Technical Level of Materials: Five of the group 
found the technical level too high for them to handle. 


D) Scope of Material Presented: Four found the 
scope too wide and only one found it not wide 
enough; most thought the scope “just right.” 

In additional written comments on the course, the 
teachers were unanimous in their praise of Professor 
Irving Lefkowitz and the capable staff of six instruc- 
tors who assisted him in presenting material. They 
were impressed with teaching methods which clearly 
translated complex lecture theory into laboratory prac- 
tice. Several of the teachers indicated that they planned 
to adopt the laboratory phase of the course with “but 
minor modifications.” 


Planning Future Courses 


In its report to National Science Foundation, FIER 
stressed its complete satisfaction with the conduct and 
content of the first, or “pilot”, course and with the 
interest of the excellent people who attended. It specifi- 
cally recommended, however, that future programs 
be split into two separate phases: an introductory 
course and an advanced course. This will permit 
teachers who are novices to the field to get into its 
theory in easy stages and then perhaps to follow-up 
by attending an advanced course the following sum- 
mer. The Foundation plans to explore other locations 
for offering these basic summer courses in instrumen- 
tation for engineering teachers and will report on its 
progress in future editions of “Foundation Feedback.” 



















KEYNOTE SESSION. The conference opened with ISA president Dr. Robert Jeffries welcoming this overflow audience at the 
Convention Hall Ballroom. Shown is keynoter Dr. Norman Cousins, editor, the Saturday Review, in an inspiring address “Ip. 


strumentation and World Peace.”’ 


A QUICK LOOK AT THE ISA SHOW 


While your November ISA Journal will feature a full 
report on the 13th ISA Conference-Exhibit held September 
14-19 in Philadelphia, here is a quick preview of its high- 
lights—and there were many. 

Outstanding was the maturing of the trend—predicated and 
reported in these pages for the past four years—toward fully 
transistorized electronics in process instrumentation. No less 
than four complete electronic control systems were presented 
by four leading “old-line” instrument makers. 


Exhibits were crammed with innovations—improved sensors 
for viscosity, pressure, acceleration; more measuring systems 
and controllers equipped for direct output into the fast-coming 


BANQUET FUN—was provided by Minneapolis-Honeywell 
employees’ male chorus, the Melody Men, and their pretty 
ladies quintet—the Melo-Dears, here shown on the stage of 
the Bellevue Stratford Ballroom in the closing act of the 
evening’s entertainment. 








control-computers; the first pneumatic receiver with a transfer 
valve labeled “Manual-Automatic-Computer;” still more a 
vances over last year in the critically important combination 
electronic, pneumatic and hydraulic operators for final op 
trol elements. Too, we saw and sensed a trend favoring digital 
computers over the analog type for the upcoming process cm 
trol by computer, not only in the exhibited equipment, but 
in the technical discussions and workshop sessions. 


And, with the resounding success of this ISA week, packed 
as it was with outstanding educational experiences for inst 
mentmen of every kind and level, the Annual ISA Show proved 
itself again the not-to-be-missed event in the Instrument-Awo- 
mation world. 


TECHNICAL SESSIONS. Hot and heavy discussions, with 
plenty of sharp cross-fire from the floor, reduced this Chemi- 
cal and Petroleum speakers’ panel to their shirt sleeves. 
(Left to right) C. R. Otto, engineering consultant, duPont; 
Grant E. Russell, manager systems engineering, Monsanto; 
Dr. Irving Lefkowitz, professor of instrument engineering, 
Case Institute; Session Chairman Bill Vannah, editor, Com 
trol Engineering (standing); all listen intently as Walter 
Bower (right) supervisor, control systems group, Sohio, 
answers an audience question. 
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OUR NEW OFFICERS. Posing for the ISA] cameraman ar2 the newly-elected ISA officers for 1958-59. Seated left to 
right are treasurer H. W. Hudson, the Panellit Co.; president-elect-secretary J]. Johnson, Jr., E. 1. duPont deNemours and 


Co., Inc.; president H. C. Frost, Corn Products Refining Co; 


vice president technical department T. C. Wherry, Phillips 


Petroleum Co,; vice president standards and practices department G. G. Gallagher, The Fluor Corp.; and vice president 
district X J. R. Rogers, The Bristol Co. (Canada). Standing left to right are executive assistant to the president W. A. Kates, 
The W. A. Kates Co.; vice president district 11 C. A. Kohr, Radio Corp. of America; vice president district VIII J. A. See, 
Boeing Airplane Co.; vice president district VI G. Brockett, Fisher Governor Co.; and vice president district IV G. L. Kellner, 


Linde Co. 


INSTRUMENT CLINIC. From far and wide they came to 
ISA's justly famous maintenance clinics, this year presenting 
equipment service-problems as met in specific industries. In 
this session, Southern California Gas Company's chief in- 
strument engineer, Glen Wilson (left) teamed with Sumner 
Ladd (center), sales manager of General Controls Company. 
All the way from England was Edward A. Shadbolt (right), 
instrument engineer, Esso Petroleum Company, Ltd. 


US NAVY—provided an exhibit highlight featuring the la- 
test instrument developments, from a working infrared 
Suided-missile display, to this ‘Noise Cummulator”’ for total- 
izing the duration of ambient noise at various levels through 
three frequency bands, built by US Navy School of Aviation 
Medicine. Explaining the instrument is Robert Camp, Jr., of 
the Navy School (center) to Arthur Lupinski (left) Electronic 
Associates, and S. T. McCorm'ck (right) Applied Science 
Corporation. 





OVER 90 PAPERS—were presented by really qualified 
authorities in every phase of instrumentation and control. 
Typical is this speakers’ group at the Nuclear Instrumenta- 
tion Session. Chairman Steve Lisser (center), Oak Ridge Labs, 
discusses a manuscript, while looking on are (left to right) 
W. O. Gentry, Union Carbide Nuclear; Edna A. McLean, 
Canadian Westinghouse; George Skala, General Electric; and 
session recorder Wm. Shockley, General Dynamics. 


EXECUTIVE DAY Top-drawer prospects thronged the 
exhibit booths under expert guidance by ISA committeemen 
as the closing feature of Executives’ Day. Herer Bill Staats, 
Philadelphia district manager for Holtzer Cabot points out 
features of their low-inertia balancing motors to (left to right) 
H. W. Smith, chief engineer, F. W. Atkinson, manager of 
equipment, and L. R. Kessler, vice president, all of Owens- 
Corning Fiberglass; P J. Byrne, deputy coordinating engineer, 
Esso Research & Engineering Co.; and J. S. Rearick, vice 
president, C. W. Nofsinger Co. 
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MEMBERS TO VOTE ON TWO 
ADDITIONAL GRADES OF MEMBERSHIP 


by Henry C. Frost 
1959 President 


Instrument Society of America 


At its meeting on Tuesday, September 
16, the Council of Delegates considered 
the proposed changes in the Constitution 
and By-Laws which are needed to imple- 
ment the new grades of membership 
which the society has been considering for 
the past few years. After thorough dis- 
cussion of the changes proposed, the 
delegates voted overwhelmingly in favor 
of adopting a resolution to submit the 
proposed amendments to the members for 
ratification. The vote was 8,424 in favor of 
submitting the amendments to the mem- 
bership, and 458 opposed. Hence, the rep- 
resentatives of about 95 per cent of the 
members present at the meeting favored 
the changes. By the middle of October, 
the Executive Director will mail to each 
member eligible to vote a statement con- 
taining the proposed amendments and 
the reasons thereof. You will have an 
opportunity, then, to express your pref- 
erence on this important subject. Adop- 
tion of the amendments will result if a 
majority of those voting within a period 
of thirty days following the mailing favor 
the amendments. 

Why should you as a member be inter- 
ested in the grades of membership pro- 
gram? What may it mean to you and to 
the society? 

The ISA has the unique opportunity to 
serve broad subject interests and mem- 
bers who have had widely differing back- 
grounds of education, training and expe- 
rience. It is different than an engineering 
society which serves primarily those who 
are graduate engineers. Its problems are 
different than those of a society which 
serves primarily the graduates of science 
colleges in one of several fields of endeaver. 
However, it has one thing in common 
with these other societies. Its members 
are human beings who respond to the 
same incentives and challenges and who 
are interested in getting recognition for 
their accomplishments. 

Most other technical societies recognize 
education and experience, or a combina- 
tion thereof, as qualifications for an ad- 
vanced grade of membership. Addition- 
ally, they recognize outstanding achieve- 
ment coupled with length of service in 
a field of endeavor and in the society as 
qualifications for still another grade of 


56 


membership which usually carries with 
it still greater recognition and honor. 


Growth of Interest 
In Grades of Membership 


When the ISA was formed, it drew its 
members from those who for the most 
part had entered the field of instrumen- 
tation rather recently. Also, at that time, 
there was no defined technology known 
as instrumentation. Hence, it was natur- 
al for the founders not to be concerned 
with more than one grade of membership, 
except for those still in school. As the years 
have passed, we have seen a recognized 
technology grow up around those actively 
working in the field and some of our 
members have distinguished themselves 
through their contributions to the 
technology, to the society, or both. For 
several years there has been agitation for 
additional grades of membership, and the 
present proposal is the result of the 
welding together of numerous suggestions, 
criticism of each of several plans by the 
members and their representatives, and 
finally the evolution of a compromise 
judged to best suit the needs of our 
members. The grades differ in important 
respects from those used by most of the 
other societies. This is reasonable, since 
the ISA is different than most other 
technical societies. However, the proposed 
grades of membership have been judged 
by our own people to be those best suit- 
ed to our needs. 


Qualifications, Benefits and Dues 


He who today is a Member may re- 
main a Member if he chooses, and the 
qualifications for entrance as a Member 
are unchanged. The only difference is 
that after 1961, a Member may no longer 
hold office in the society and become a 
member of its Executive Board. His 
position in the section remains unchang- 
ed. A Member or an applicant may 
apply for Senior Member grade 
if he meets the qualifications for 
education and/or experience. If elected 
to this grade, he becomes eligible to hold 
office in the society, but otherwise his 
benefits and dues remain unchanged. If 
he meets the qualifications, he may be 
recommended for the grade “Fellow” by 
five senior members and/or Fellows. 
Again, he will see no change in benefits or 
accorded a_ Senior 


dues from those 


Member. 


Why Additional Grades? 


You may ask, why have these additiona} 
grades if there are so few differences? Both 
the Senior Member grade and the Feljoy 
grade give evidence that the holder hy 
attained certain achievements. Hence, they 
serve as stimuli to those who would like 
to achieve these grades and, at the same 
time, give deserved recognition to thog 
earned them. Since thee 
desirable objectives can be achieved with 
little or no burden on the member, your 
Council Delegates- 
have wisely decided to activate the pro- 
gram. In addition to voting to refer the 
constitution amendments to the member. 
ship, the delegates adopted legislation tp 
change the by-laws in a manner to im 
plement the program. The by-law changes 
will become effective with the adoption of 
amendments by _ the 


who have 


representatives—the 


the constitution 
membership. 


Admissions Committee 


It becomes my responsibility to appoint 
an Admissions Committee of fi 
members upon adoption of the amené- 
ments to the constitution. This committe 
will develop proposed procedures for con- 
sidering applicants for the two new 
grades of membership and solicit the ap- 
proval of the Executive Board. Following 
approval by the Executive Board, th 
Admissions Committee will start consider 
ing applicants for the new grade d 
membership. I expect to appoint men # 
members of the Admissions Committee 
who have already distinguished themsels 
by their service to the society. They wil 
be members whose interest in tt 
society and whose reputation for faime 
are unquestioned. Hence, mature judge 
ment in developing adequate procedures 
and in passing on applicants is assured. 


Summary 

Soon you will have an opportunity © 
be a part in deciding whether the ISA 
takes another important step in its effors 
to be recognized as the technical soae 
which serves adequately the instruments 
tion technology. We believe the soael 
has an important destiny as it grows with 
those who more and more are shaping the 
future of mankind through their 
tributions to knowledge and means fo 
controlling processes which bring hight 
and higher standards of living. Let us 
able to recognize these contributions ind 
fitting way. 
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Recorder-Controller 
SAMA Editorial Awards 
Go to Top Three ISAJ 

Process Papers 


After much thought and careful con- 
sideration, a three-man committee of ex 
perts came out of their huddle and named 
the recipients of the first annual ISA 
Journal Editorial Awards made by the 
Recorder Controller Section of the Sci 
entific Apparatus Makers Association. The 
awards were made for the three top ar- 
ticles appearing in the ISA Journal for 
1957-1958. 

The Winners 

The first prize ($300) went to Ralph 
L. Moore, Case Institute, for his paper 
“The Computer Team Approach in Con 
trol System (ISAJ, December 
1957, page 548). 

R. K. Adams and C. S. Lisser, both of 
Oak Ridge National Laboratory, copped 
Second Prize ($200) for their joint papei 
“Instrumentation of the Chemical Plant 
for the Oak Ridge Hemogeneous React 
ot” ISAJ, July 1957, page 260). 

Third Prize (S1CO) was awarded the 
paper “How to Design Control Woops 
from Frequency Response Data” (ISA], 
April 1958, page 32) by Bruce Powell, 
California Research Corp. 

For First Time 

The cash awards and citations, spoa- 
sored by the Recorder Controller Section, 
were made this year for the first time 
during the 13th annual ISA meeting in 
Philadelphia in September by Paul S. 
Dickey, chairman of the Recorder Con- 
troller Section. The awards will be made 
annually to the three best papers in the 
held of process instrumentation appear- 
ing originally in the ISA Journal. 

The authors eligible have to be mem- 
bers of ISA not connected or identified 
with any organization engaged in manu- 
facturing, sales or service of industrial 
and scientific instrumentation and con- 
trol equipment. 

Had Their Hands Full 

Choosing the three top papers was no 
easv chore and the judges had their hands 
full. Of the 21 eligible articles, each was, 
on its Own, an excellent example of in- 
formation on process instrumentation. 

Appointed by the ISA 


Design” 


Publication 














Paul S. Dickey (left), chairman of the Scientific Apparatus 


& 


aly Ce 


Makers Association, Recorder Controller Section, presents the 
first prize citation to Ralph L. Moore, Case Institute, during the 
ISA Banquet in Philadelphia. This is the first editorial award 
made by SAMA for articles on process instrumentation appear- 
ing in the ISA Journal. 


Committee and the ISA Journal Staff ac- 
cording to the rules set up, the judges 
were Professor N. H. Ceaglske, Depart 
ment of Chemical Engineering, University 
of Minnesota; Lloyd Slater, director, 
FIER; and Charles Covey, ISA] editor. 


Men Behind the Papers 


There are many ways to learn about 
the men behind the papers. The reasons 
for writing an article gives some keen 
insight into the authors themselves. R. K. 
Adams said when asked about his paper, 
“I was concerned lest the very important 
and large portion of the nuclear instru- 
mentation business be neglected, i. e. pro- 
cess controls for nuclear processing.” His 
co-author Steve “While it 
(the paper) solves no intricate problems, 
I feel that our work could have been 


Lisser said, 


eased by similai what our 
colleagues in the chemical processing in 


dustry have done—maybe this will heip 


reports on 


some engineer encountering instrumenta- 
tion in radiochemical plants for the first 
time.” 


Another way to find out something of 
the man is by what his colleagues say 
of him. In 1957 Bruce Powell, Third 
Prize winner, was named by his fellow 
engineers of the ISA Southern California 
Section as representative engineer of the 
year. They said, “He represents the tech- 


rn 
Uak 





Cc. S. Lisser 
Ridge Nat’! 


nical education, civic and community re 
sponsibility and industrial progressiveness 
which exemplify the aims and functions 
of ISA.” 

Another way of sizing up a man is by 
what he has done and is doing. Ralph 
L. Moore, First 
leave of absence from duPont 


Prize winner, is on a 
two-veal 
at Case Institute where he is finishing up 
his doctorate and is also teaching. Moore 
began his career in 1942 as a draftsman 
and worked his way to the engineering 
department of duPont where he be- 
came heavily involved in process instru- 
mentation. He is typical of the outstand- 
ing group of engineers and scientists who 
are keenly aware of the importance of 
automatic control in the process indus- 
tries and of the necessity for continued 


advancement in the technology. 


Important Awards 

These editorial awards by the Recorder 
Controller Section of SAMA are important 
for many reasons. First, they encourage 
talented and thinking men in the process 
industries to write more papers in the 
field, thereby enlarging the dearth of ma- 
terial and advancing the technology. Sec- 
ondly, they reward outstanding thought 
in the field. Lastly, they recognize 
the ISA Journal as a leading spokes- 
man for the instrument industry and the 
technology. 





B. E. Powell 
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> ISA Standards & Practices 
Division Concludes A Fruitful Yea 


The last year was particularly active and productive 
for the Process Industries Division of ISA’s Stand- 
ards and Practices Department. Five Tentative Recom- 
mended Practices were published and issued free of 
charge to all ISA members. And five Recommended 
Practices now in preparation are expected to be pub- 
lished during the 1958-59 year. 


Publications Released and Planned 


Continuing its service to the instrument industry, 
ISA published these Tentative Recommended Practices 
since the last annual report, September 1957. 


1. RP-7.2, “Color Code for Panel Tubing” 


2. RP-16.1, “Terminology, Dimensions, and Safety 
Practices for Indicating Glass-Tube Variable-Area 
Meters” 
3. RP-16.2, “Terminology, Dimensions, and Safety 
Practices for Indicating Metal-Tube Variable-Area 
Meters” 
4. RP-25.1, “Materials for Instruments in Radiation 
Service” 
5. RP-26.1, “Dynamic Response Testing of Process Con- 
trol Instrumentation — Part I — General Recommen- 
dations” 


Planned for publication during the next year are 
an additional practice in the series on rotameters, and 
two in the series on dynamic response testing, plus a 
recommended practice on instrument air supply sys- 
tems, and one on orifice plates. 

The Executive Board is now considering a proposal 
for publication of an extensive bibliography, “Abstracts 
and References on Electrical Ignition of Gases, Vapors, 
and Dust,” by committee RP-12. This bibliography, pre- 
pared as background for their work on “Wiring for 
Hazardous Locations,” will be a real service to the 
entire electrical industry. 


Highlights of Organizational Changes 


Our RP-3 committee, “Fluid Meter Installation Prac- 
tices,” was assigned responsibilities for the RP-14 com- 
mittee, “Primary Elements for Head Meters,” and the 
RP-15 committee, “Head Meter Installation and Cali- 
bration.” RP-3 is proceeding with the partially com- 
pleted work of these committees, as well as its own 
previous program. 

H. E. Hanson became chairman of committee RP-5, 
“Instrumentation Flow Plan Symbols,” to replace D. 
E. Hostedler, who resigned. Also, W. A. Richards suc- 
ceeds former chairman Heckler, as head of committee 
RP-17, “Analyzer Sample Systems.” However, no 
replacement has yet been found for the chairman of 





An up-to-date listing of all outstanding ISA Recommended 
Practices, together with prices and a convenient order 


blank, is given on page 18. 
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committee RP-19, “External Displacement Level Jp. 
struments,” who resigned last year. 

Committee RP-8, formerly called “Outside Protective 
Cabinets,” was re-organized under the new Name 
“Instrument Enviroments.” It is now surveying ty 
need for recommended practices on instrument housing 
and recommended practices and classifications of Vibra. 
tions for process instruments. J. W. Profota has tent, 
tively accepted the chairmanship. 

The committee RP-21 on “Positive Displacement Mp 
ters” is considered temporarily cancelled until a ney 
chairman can be located to review the work done by 
the joint API-ASME group, and recommend agi. 
tional work in this area. 

Due to the request of committee chairman E, §, 
that he be permitted to resign, committee RP-25, “p. 
struments for Radiation Services,” is at the momey 
not actively at work following recent publication ¢ 
their RP-25.1. 

No attempt has been made to activate the RP.¥ 
committee, “Time Base Systems,” since it is felt tha 
this subject might now be included in the newly fom. 
ed Aeronautical Division. 

A S&P Process Division has received requests ty 
prepare recommended practices for face-to-face dimen. 
sion for gage glasses. A division is now attempting tp 
organize a survey committee, and would sincerely a 
preciate submission of names of qualified chairme, 
Please address your suggestions to F. H. Winterkam 
Director, Process Industries Division, E. I. duPont de 
Nemours & Company, P. O. Box 993, Charleston 4 
West Virginia. 


Assistance from Headquarters 


With each succeeding year, the Process Division it- 
creasingly depends on help by our Headquarters D- 
rector of Technical Programs. The committee feels that 
this is a healthy sign, and thanks Herbert Kindler fr 
the many services he rendered through the year. 


RP Publicity Extended 


Publicity on the work of our several committees wa 
much increased this last year by the appointment ofi 
committee chairman, A. V. Novak, as Publicity @ 
ordinator. During the year, many pictures and article 
appeared regarding committee activities and the activ 
ties of the chairmen. These appeared in the ISA Jou 
nal and other trade magazines. However, it is still fel 
that ISA can get better coverage and extend this cover 
age to trade magazines other than the ISA Jouma 
Such publicity is important not only in the develop 
ment of the acceptance for ISA practices, it is @ 
portant during their preparation to insure complet 
coverage of all interested parties. Also, it is certainly 
one method of giving recognition to the people wi 
work so hard in ISA Standards and Practices acti® 
ties. However, there still is an outstanding need @ 
capable people who are willing to work. Three co® 
mittee chairman are urgently needed now. 

As part of this publicity campaign, a complete 
ing of all ISA outstanding Recommended Practices # 
peared on page 146 of the September 1958 issue of th 
ISA Journal. 
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STATUS OF THE INDIVIDUAL RP COMMITTEES 

RP-1 — Thermocouple and Extension Wire Practices. 
J. W. Percy, U. S. Steel Corp., Chairman. This com- 
mittee is reviewing present Tentative Recommended 
Practices, RP-1.1, .3, .4, .5, and .7. If feasible, these may 
be submitted for acceptance as a single Recommended 
Practive. Also considered is the possibility of a Tenta- 
tive Practice on resistance thermometers. 

RP-3 — Fluid Meter Installation Practices. C. A. 
Prior, Diamond Alkali Company, Chairman. This com- 
mittee is working on a revision to RP-3.1, “Flowmeter 
Installation Seal and Condensate Chambers, from a 
questionnaire sent out last year. A revised RP-3.1 was 
sent to a Board of Review for comments. A report was 
submitted recommending preparation of RP-3.2, “Mani- 
folds for Head-Type Meters.” This was approved by 
the Standards and Practices Board, and the committee 
is proceeding with the work. Also in work is a rough 
draft of a Recommended Practice for orifice plate fab- 
rication, based on work already done by Committee 
RP-14. 

RP-4 — Control Valve and Bypass Manifolds. C. W. 
Bates, Humble Oil and Refining Company, Chairman. 
This committee, which has issued wo Tentative Recom- 
mended Practices, is at the present time meeting with 
the Fluid Controls Institute to consider jointly prob- 
lems in Recommended Practices on automatic-valve 
flow coefficients. 

RP-5 — Instrument Flow Plan Symbols. H. E. Han- 
son, Esso Research and Engineering Co., Chairman. 
This committee is studying a recent survey to make the 
necessary revisions to permit republishing of RP-5.1, 
“Instrumentation Flow Plan Symbols,” as a Recom- 
mended Practice. They are also working with the 
British Standards Institution (BSI) on unification of in- 
strumentation notation in Britain and the U. S. Also 
attempted is integration with the ASA symbols. 


RP-7 — Pneumatic Circuits. R. U. Stanley, Stand- 
ard Oil Co. of California, Chairman. Recommended 
Practice RP-7.2, “Color Code for Pneumatic Tubing,” 
was published in the past year, and a questionnaire 
was issued on “Quality Requirements — Air For Process 
Plant Pneumatic Instruments.” Questionnaire results 
are being studied to determine the need for a Recom- 
mended Practice. 

RP-8 — Instrument Environments. J. W. Profota, 
Union Carbide Olefines Co., Chairman. This just or- 
ganized committee is surveying the need for Recom- 
mended Practices on classification of instrument 
enclosures and of instrument environments with re- 
gard to vibration. 

RP-11 — Mercury Handling. A. V. Novak, E. I. du- 
Pont deNemours and Co., Chairman. No activity was 
begun by this committee during the past year. A. V. 
Novak served as Publicity Coordinator for the entire 
Division. 

RP-12 — Wiring for Hazardous Locations. F. Malt- 
by, Drexelbrook Engineering Company, Chairman. 
A detailed bibliography has been prepared on “Ab- 
Sstracts and References on Electrical Ignition of Gases, 
Vapors, and Dusts,” The proposal to publish this is 
before the Executive Board. The committee is also ac- 
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tively preparing several Recommended Practices re- 
garding case purging, and is investigating the aspects 
of intrinsic safety with a view to recommending changes 
to the Underwriters’ Code. 


RP-16 — Variable Area Meters. W. A. Crawford, E. 
I. duPont deNemours and Co., Chairman. This com- 
mittee published two Recommended Practices on 
terminology, dimensions, and safety practices for in- 
dicating metal-tube and glass-tube rotameters. Another 
is expected to be published within the next year. Also, 
under investigation is the need for Recommended 
Practices on maintenance of variable-area meters. 


RP-17 — Sampling Systems for Analyzers. W. A. 
Richard, General Electric Company, Chairman. The 
preparation of Recommended Practices for analyzer 
sampling systems is being studied. A questionnaire has 
been issued to get a preliminary “feel” for both the 
problem and the number of people willing to contribute 
ideas. 


RP-18 — Instrument Signal and Alarms J. E. Read, 
E. I. duPont deNemours and Co., Chairman. Work is 
proceeding on Recommended Practices for alarm and 
annunciator systems. 


RP-20 — Instrument Specifications. G. G. Gallagher, 
The Fluor Corporation, Chairman. After issuing RP- 
20.1, “Specification Forms for Instruments, Gages, 
Thermocouples, Orifice Plates and Flanges, Control 
Valves, and Pressure Safety Valves,” this committee 
spent its time publicizing the Practice and tabulating 
comments on those using it. 


RP-23 — Miniature Recorder Chart Ranges. E. C. 
Hutchison, Union Carbide Nuclear Company, Chair- 
man. Work is in progress for a Recommended Prac- 
tice for miniature recorder charts. 


RP-25 Materials for Instruments in Radia- 
tion Service. E. S. Day, Jr. General Electric Company, 
Chairman. This committee issued RP-25.1, “Materials for 
Instruments in Radiation Service,” during the 
last year. E. S. Day has requested that he be per- 
mitted to resign and the committee is at present on 
“stand-by” status awaiting formation of the Nuclear 
Division of the Standards and Practices Depart- 
ment. 


RP-26 — Dynamic Response Testing. F. H. Winter- 
kamp, E. I. duPont deNemours and Co., Chairman. 
This Recommended Practices Committee issued RP-26.1, 
which was the first of a series of Recommended Prac- 
tices they plan to prepare. RP-26.2 and .3 are sched- 
uled for issue within the next year, and the preliminary 
draft of RP-26.4 was reviewed at the committee’s Sep- 
tember meeting in Philadelphia. RP-26.1 covers general 
information on dynamic testing; RP-26.2 is for instru- 
ments with pneumatic outputs; and RP-26.3 for instru- 
ments with electronic outputs; RP-26.4 is for final ac- 
tuators and automatic valves. 


RP-27 — Instrument Interlocks. W. A. Summers, 
EBASCO Services, Chairman. This committee is deter- 
mining whether a need exists for a Recommended 
Practice for interlock systems. 
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* EXECUTIVE BOARD DOINGS — i - 
- 
— 
—_ 
by Henry C. Frost,1959 President 
Instrument Society of America 
Ar 
po 
An 
The Executive Board, together with concluded that no further attempt would plan to hold the Analysis Instrumentation IS! 
the nominees for office for next year, met be made to schedule such an activity in Symposium in Houston in 1959 was ap me 
in the period from July 24 to July 26 at the spring of 1959. Recognizing the im- proved by the Executive Board. Wi 
Nippersink Manor, near Genoa City, portance of early scheduling, the Execu- The District Vice-Presidents have bee wil 
Wisconsin. The present Executive Board tive Board concluded that San Francisco, actively working to develop new section Fo 
considered a number of problems in an Houston and a city in Canada should be in the society. They recommended four 
effort to complete as much of this year’s investigated as possibilities for a Spring new sections for approval by the Executive 
business as possible, since this was its Conference and Exhibit in 1960. Informa- Board. The board responded by approvi 1% 
last meeting. The incoming Executive tion will be presented to the Executive the issuance of charters to the Tidewaie an 
Board, which included the officer no- Board at its next meeting so that a deci (Virginia) Section, the Santa Clara Valle the 
minees, discussed at some length the ob- sion can be reached on the location. (California) Section, the Western Mas. Ins 
jectives toward which the society should — ; sachusetts Section, and the Jacksonville me 
work in the coming year. wr erence and Symposia (Florida) Section. 
After thorough review of the proposed Policy to Be Redeveloped 
budget for 1959, the Executive Board A special committee appointed by presi ISA Hon Poli a 4 
voted to accept the budget as presented by dent Jeffries to dev elop integrated policies onors Fo pad en . 
treasurer Hudson. The budget con- to govern symposia, conferences and ex Ihe enawe and Awards Committee 
templates that we will be able to make hibits presented a policy statement for gpendag-aneran Votiuece at has been hard 
all proposed expenditures with a slight consideration by the Executive Board. 30 work developing proposed policies for 
surplus, in spite of the reduction in spend- The importance of these policies to the senaeing those deserving a honors and 
ing in certain areas because of the business society was recognized by the Exec utive awards as a result of their contributions 
recession. Board in the extended discussions of this to the society and to_ instrumentation ; 
proposed policy statement. Certain sug- generally. The proposed policy statements An 
gestions were advanced by the board to were reviewed in some detail, and the pm 
Los Angeles Conference Deferred this special committee, and the proposed Executive Board concluded that the Ms 
Vice-president Carpenter reported on policy was referred back to this commit- society should have provision for honorary 91, 
the results of discussions with members of tee for reconsideration and _ redevelop- members for recognizing distinguished thr 
the Los Angeles Section concerning the ment. achievement in instrumentation and for rout 
possibility of the society holding a con- granting awards from donors who ate fin 
ference and exhibit in that city in the Houston 59 Conference OK'd anxious to encourage important work in Th 
spring of 1959. Because of the relatively Industries Department vice-president instrumentation. The committee was ei 
short time remaining, the Los Angeles Tripp presented plans for five symposia couraged to continue their development dl 
Section Executive Board concluded that to be sponsored by industries divisions in of policy statements so that the Exeat- é 
it would prefer not to have the con- the society fiscal year 1959. The Exec- tive Board can consider at a futur 
ference and exhibit held there next utive Board approved holding these meeting the policies whereby these awards e 
spring. As a result, the Executive Board symposia and the dates and location. A could be placed in effect in the future. 
WANT TO KNOW MORE ABOUT FREQUENCY RESPONSE? 
See new ISA Film — Read new ISA Text 
mn a 
“PRINCIPLES OF FREQUENCY RESPONSE” 
The Film The Text 
A 37-minute sound, color movie presenting in non- A 26-page illustrated text based on the sound track and 
mathematical terms the elements of frequency response. scenes from the ISA film. It includes all drawings, sine H 
—a tool for quantitative dynamic analysis of instruments curves and frequency response diagrams shown in the witl 
and process systems. The film shows how to run a fre- film, and thus serves as a valuable supplement to the ner 
quency response analysis, plot data, and compare modes film as well as a basic text on frequency response. Every licit 
of control from frequency response diagrams. manufacturer and user of industrial and scientific in- Rel 
ISA Sections—no charge for showing*. struments should have copies of this text for use by their ap 
Other organizations—$25.00 per showing*. engineering and technical personnel. 3 T 
*Shipping and postal insurance must be paid by group Cost: ISA Members: 65c per copy. ane 
showing film. Print, $600, FOB, Pittsburgh, Pa. Non-Members: $1.25 per copy. ther 
Reserve A Showing Date — Order Your Text Today = 
Write to: Instrument Society of America, 313 Sixth Ave., Pittsburg 22, Pa. cont 
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MEETING PREVIEWS 








V1) 


Systems Approach Given to Flight Test 
Instrumentation at Up-Coming ISA Symposium 


Plans are well underway for the Fifth 
Annual Flight Test Instrumentation Sym- 
posium of the Instrument Society of 
America. According to Walter J. Gabriel, 
ISA Aeronautical Division director, the 
meeting is slated to be held in Seattle, 
Washington, May 4-7, 1959. Gabriel is 
with General Dynamics Corporation of 
Fort Worth, Texas. 


Sponsored by ISA’s Seattle Section, the 
1959 Symposium will cover both aircraft 
and missile instrumentation problems, It’s 
theme will be “The Systems Approach to 
Instrumentation.” Headquarters for the 
meeting will be Seattle’s Olympic Hotel. 


Fred E. Woods, Flight Test Instrumen- 
tation unit chief at Boeing Airplane Co., 
in Seattle, is general chairman for the 
Symposium. President of the Seattle Sec- 
tion is R. E. Richards, Eicher & Co., Seat- 
tle. 

Sessions and other symposium arrange- 
ments are being planned to follow the 
precedents set at previous annual con- 
ventions, Chairman Wood says. The con- 
ferences was initiated in 1955 at Wichita 
and has been held in Los Angeles, Fort 
Worth and New York. The Symposium has 
grown and has become known as _ the 
most authoritative conference of its kind 


in the world. 


Special Sessions Announced for Electrical 
Techniques in Medicine and Biology 


The principle theme of the Eleventh 
Annual Conference on Electrical ‘Techni- 
ques in Medicine and Biology, to be held 
in Minneapolis, Minnesota, November 19- 
21, will be “Biology and Computers.” The 
three special sessions, planned thus far 
have been announced. You are certain to 
find these stimulating and informative. 
They are: 

(1) Application of Computers to the 
theoretical and clinical problems of 
electroencephalography. 

(2) Computer ideas as applied to 
electroencephalography. 


No Speeches — 


(3) Development of computer de- 

signs on the basis of biological coding, 

biological transducers, and_biologi- 
cal logic. 

In addition, contributed papers are in- 
vited on any computer problems relat- 
ed to medicine and biology and addition- 
al sessions will be set up if sufficiently 
interesting papers can be offered. 


For information and/or to submit pa- 
pers write R. K. Erskine, Minneapolis- 
Honeywell, 2747 4th Ave., South Minnea- 
polis, Minnesota. 


No Dinners — 
No Exhibits 


Here’s a real twist—a conference 
with no speeches, no exhibits, no din- 
hers. That’s what the advanced pub- 
licity for the 3rd EIA Conference on 
Reliable Electrical Connections says. 
The conference will be held December 
2 through 4 in Dallas, Texas. 

The usual authors will be in attend- 
ance, but you won’t have to listen to 
them read their papers. They will be 
published and offered for sale on Octo- 
ber 15. Papers can be read before the 
conference takes place and you can 
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prepare questions, which you can ask 
the authors. Specialists in the field 
will also be on hand to answer ques- 
tions. 

R. George Roesch, general chairman 
for the conference says, “You will not 
be entertained except as you enter- 
tain yourself. There will be no 
planned lunches or dinners. You can 
devote your entire time to getting 
answers to your questions and to per- 
sonally meeting the men you want to 
meet. 


Simulation 
Papers Wanted 


Raymond G. Yeager, Chrysler Corp., 
Missile Division, program chairman for 
the 1959 annual meeting of the Institute 
of Environmental Engineers, has issued 
a request for papers and is interested in 
proposals covering every aspect of envir- 
onmental simulation and _ testing. 

Some of the general themes already sug- 
gested are: The expanding role of envir- 
onmental laboratories; designing ground 
support equipment, military, cryogne 
ics. ete. 

Prospective speaker should contact Ray- 
mond G. Yeager, Chrysler Corp., Mis- 
sile Division, P. O. Box 2628, Detroit 31, 
Michigan. 

The meeting is scheduled 
1959 in Chicago. 


for April 


Systems and Practices 
Discussed by Experts 


National and international aspects of 
systems of units in coordinated disciplines 
of science and technology will be the 
theme topic for the Section-M-Engineering 
program for the 125th annual meeting of 
the American Association for the Advance- 
ment of Science, in Washington D.C., 
December 26-31, 1958. 

Chairman C.F. Kayan has just revealed 
details of the program which will be held 
in the Washington Statler Hotel on Mon- 
day and Tuesday. Subjects to be covered 
include (a) English vs. Metric units; (b) 
Gravitational (technical 
systems); (c) Review of the MKSA 
System (meter, kilogram-mass second 
and an pere) and the absolute system re- 
adopted by several foreign 


Absolute _ vs. 


cents 
countries. 

According to Dr. Kayan, the primary 
purpose of the program will be to focus 
attention on the growing international 
problem created by widespread use of 
different systems of units, and their re- 
lations to the U. S. system and operation. 
Ihe program is being planned to clarify 
the existing confusion of identification, 
and to inform engineers and scientists of 
the conversion difficulties and problems 
in international communications and com- 
merce. 

Authorities will present viewpoints 
from home and abroad on the unit sys- 
tems and practices, including problems of 
standardization and decimilization within 
the English System. Consideration of uni- 
fication and simplification will also in- 
clude common usage, civilian vs. military 
aspects, and industrial production vs. an- 
alytical design. 

The Instrument Society of America will 
be participating in this program with pa- 
pers and general information. 

Programs are currently available and 
can be had by writing to Secretary, Sec- 
tion M—Engineering, American Associa- 
tion for the Advancement of Science, c/o 
Engineers Joint Council, 29 West 39th St., 
New York 18, N.Y. 
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SECTION NEWS 





Indianapolis Meets the Needs of Questioning 


In the late spring of 1957 the Indian- 
apolis Education Committee 
chairman Frank Weber began beating the 
drum for the 
about interesting high school students in 
the field of instrumentation and control 
and in ISA. 

After a summer of deep thought by Web- 
er and the Board of Directors for the Sec 
tion, it decided to investigate the 
possibilities of a scholarship program. 
During the fall and winter, Webe1 


Section’s 


section to do something 


was 


met 


with high school principals, guidance 
advisors, etc. and picked several likely 
candidates. In the meantime, treasure! 


Paul Henke made a study of the section’s 
solvency, and that disburse- 
ments came very close to equalling re 
ceipts over a five year period. 

Thus, at the April 1958 directors’ meet 
ing, it was decided that the Indian 
apolis Section could not afford to give a 
scholarship of any financial significance. 
But possibilities, including 


concluded 


several other 


Demand 


The demand for meetings in the New 
Jersey Section is passing all expectations 
and the officers of the are now 
providing a breadth of topics that will 
keep all instrument people interested. 
There series of meetings are slated for 
the process engineers, the Dynamics 
Measurements Group, and for the in 
strument technicians and service men. 


section 


The process engineers will start the 
year October 7 with a talk on a “Com- 
puter Controlled Pilot Plant” by Walker 
and Hines of Consolidated Electro- 
dynamics. This will be followed on Nov 


ember 11 with “The Application of Gas 


the giving of a slide rule were suggested 


and rejected because of their dubious 
creating among high 


school students in the field of instruments 


value in interest 
and control. 

Now, where others may have thrown up 
their hands, the Indianapolis Section de 
cided to face the problem realistically 
there was not enough money for a good 
scholarship, so what next, because we 
still want to do something? 

Presenting ISA 
Journal to all Indianapolis high schools 
was Paul Loy, who had 
found that high school students working 
in his electrical instrument firm 


considerable interest in technical publica 


subscriptions for the 
suggested by 


showed 


tions he had lent them. 

Thus, beginning in September 1958, 
each of the 22 Indianapolis area public, 
parochial and private high schools be 
gan receiving the ISA Journal for one 
vear. A letter from Weber was sent to 


each of the high school principals, ex 


for Meetings Stimulates 


Chromatography in Chemical and Petro 
leum Newell Claudy of 


Perkin-Elmer. 


Processing” by 


On these two meeting nights, the 
Section will also honor all its past presi 
dents. A fitting plaque has been designed 
and will be presented to each living past 
president, seven each evening. It is only 
proper that each past president have a 
momento as an evidence of appreciation 
for service faithfully and generously pet 


formed. 


A second meeting in each month will 


be devoted to instrument servicemen. On 


SECTION 
to submit Sect 


ments Editor, 1S ournal DE 


CORRESPONDENTS 
News to the 
C Y we 


Oth 


iDlicat 


Students with Planning 


plaining the purpose of the program, 4 
the year progresses, Weber and the 
Education Will survey th 
schools to ascertain the amount of in 


Committee 


terest being created by the program, | 
is also planned to invite high schoo) 
students to attend some of the Section 
that would be of particy 
them. At the end of ty 
school year, the program will be eg) 
uated and decisions made by the dire 


meetings 
interest’ to 


ors on continuation, improvements, et 


In all, the Indianapolis Section mep 
bership feels that they can best “spread 
the gospel” of instrumentation and qm 
trol through placing ISA Journal suby 
riptions in the hands of high schod 
students who are now chosing careers, ay 
that will net them “the most ip 
terest dollar.” 


this 
pel 


Journal Correspondent, Chris Litsshe 
who made this report, has promised & 
keep ISA] posted. 


Officers 


October 14, Ralph Von Hagan of Mim 
eapolis-Honeywell will talk on “Ae 
Operated Controllers,” and on Novembe 
25th, Bailey Meter Co. will present tk 
“Installation Adjustments of Ledoux Be 
Mercury Flowmeters.” 


Tuesdays of each month ar 
men — the 


The third 
for the aircraft and 
Dynamics Measurements Group. 


missile 


Ihe meetings will be held at the Esa 
House Hotel in Newark, N. J. and th 


Section cordially invites out of tom 
ISA men to attend if they're in & 
vicinity. 











Great Salt Lake section is already steaming along in the new season. 


At a special summer meeting 
the newly formed Great Salt 
Lake Section got its charter. 
On hand to do the honors 
was Dib Carpenter, District 
IX vice president. Shown ac- 
cepting the charter are (I. to 
r.) Elmer Ellsworth, U.S. 
Steel; Hank Watson, Conely 
Engineering; Max Curtis, 
U.S. Steel; Dib Carpenter, 
Fischer & Porter; and Al 
Mick, Utah Oil Refining Co. 
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Maintenance Clinic Draws Non-Members 


The answer to that old, old problem 
of attracting potential members into the 

i has its solution in an old, old 
saw-" show ‘em what they need, an’ 
‘ve ‘em what they want.” The Cincinnati 
Section can give witness to this. é 

In reporting on the section’s spring 
maintenance series, R.E. Ruckstuhl told 
ISAJ that attendance was very good with 
122 persons participating. Ihe interesting 
thing is, and this may give other of our 
progressive planning sections pause, that 
of the 122 in attendance, only 20% were 
ISA members. 

The course was designed primarily for 


instrument repairmen and technicians but 
instrument engineers, fore- 
men and others were also encouraged to 
attend. Running for 10 weeks, the course 
everything from 
load cells, thermocouples to flow meters, 


supervisors, 


covered pyrometers to 
and weighing scales to control valves 
the gamut of instrument maintenance. 


Many of the leading instrument 
companies participated by providing the 
latest information in an effort to stay on 


top of the ever advancing field. 


Ihe fact that 
vosed of such a high percentage of non 
5 


registration was com- 


members indicates the potential group of 
non-members looking for information. As 
long as the society and particularly the 
local sections keep producing the kind of 
programs that provide timely information 
in the most palatable and understandable 
way, non-members will be drawn into the 
group. Cincinnati found this out. And the 
section, one that keeps its fingers to the 
pulse of its members’ needs and the 
wants of potential members, is planning 
more activities to fill in different levels 
of interest in the section. The section 
grows as the needs of all the members are 
met. 





SECTION BRIEFS 


John M. Stroud, general psychologist 
in the Division of Human Factors at the 
Navy Electronics Lab enlightened mem- 
bers of the San Diego Section on concepts, 
problems and solutions concerning in 
strumentation for man in space. 


A guided tour of Kansas’ most modern 
petroleum processing plant was an in- 
teresting sidelight to the Wichita Section’s 


first meeting. The group heard Ralph 
Austin, mechanical supervisor and _in- 
strumentation engineer of  Vicker’s 


Petroleum Co., discuss ultraform and 
undex in action, 

Nothing like starting a new season with 
a panel discussion to get things rolling in 
high gear. The St. Louis Section had a 
three man panel—Harold Dolan, Shell 
Oil Co. Richard Berger, Monsanto 
Quenny Plant; Keith Webb, Honeywell - 
Brown Instruments—take up the _pro- 
blems of instrument maintenance de- 


partments and their organization. 


The Columbus Section has lined up 
a bang-up program for the coming year 
under the able direction of section pro- 
gram chairman U.E. Whiteis. Some of 
the off-beat but interesting meetings will 
cover such interesting topics as “Wrong 
Numbers Can be Expensive;” medical in- 
strumentation, human engineering, “The 
Big Wind at Don Scott,” and many others. 
Members of the section should definately 
plan to be on hand for all the meetings. 


Transistors were the topic of C. Brad 
ner Brown, chief electronics engineer, 
Navy Bureau of Ordnance, when he spoke 
at the September meeting of the 
Washington Section. 


Savannah River Section welcomed in 
the new meeting season with a discussion 
of the Mt. Hamilton Telescope by W. P. 


Overback. 


The Bridgeport Brass Co. hosted the 
Indianapolis Section with a tour of their 
facilities to open the season. 

New 1958-59 officers for the Mojave 
Desert Section are Jack Renshaw, presi- 
dent; Ted A. Sundahl, Ist vice president; 
Carl R. Steineckert, 2nd vice president; 
William Adams, 3rd vice president; B. E. 
Applegate, 4th vice president; Bonnie 
Hoagland treasurer; Ken Lundy, Jr., 
secretary; Jack Tuttle, council delegate. 


Members of the Los Angeles Section 


toured Consolidated Electrodynamics’ 
new plant in Monrovia to begin the 
season. 


A two hour tour of Douglas Aircraft 
was arranged by program chairman Tom 
Lowary for members of the Tulsa 
Section in September. 


During the summer Houston Section 
met. In July three speakers took up 
the subjects: application of Computers 
in Instrumentation, An Ambiguous 
Liquid Level, and Four Pump Cascade 
Speed Control. The section’s annual bar- 
becue was held in August. And in Sep- 
tember, to kick off the new season, 
members heard a discussion of instru- 
mentation for a nuclear powered electrical 
generating system. 


Tampa Bay Section rallied families and 
friends for a fun-packed picnic in August. 


Paducah Section’s September meeting 
featured a talk on pressure gaging by 
C.L. Mamzic, manager, application En- 
gineering Department, Moore Products, 
Co. 


Automatically controlled automobiles 
have been very much in the news of late 
(See ISAJ, August 1958, pp. 65.) and 
members of the Wayne County Section 
were brought up to date on the latest 
word on the subject R. S. Cataldo, General 
Motors Corp., who is in charge of GM’s 
“Unicontrol Car” and the “Automatically 
Guided Car,” presented some of the back- 
ground theory that went into the devel- 
opment of the cars. He also showed 
movies and slides illustrating the equip 
ment and the cars 





NEW MEMBERS 


BALTIMORE: Thomas E. Meyers. 


BOSTON: Harry E, Adams, James H. Howard, 
George C. Walsh. 

CHICAGO: Martin Coco. 

CINCINNATI: Marvin Walter Ehlers, Royal C. 
Ellinger, Howard H. Hyland. 


CLEVELAND: George Rowland Davis, Vincent 
Depaul Ryan. 


DETROIT: Eugene J. Marchewitz, Constantine 
Paron. 


EASTERN NEW YORK: Martin O. Saltarelli 
ee Bjarne H. Alstad, John O. Beauxis, 


ee VALLEY: Glen R. Miller. 
S ANGELES: William Roy Slagle, David J 
Sobo, James A. Trapp. 


LOUISVILLE: Abner G. Hathaway, Floyd B. 
Simpson. 
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NEW JERSEY: Irving Bogner, Earl W. Crandall, 
Franklin W. Helms, Jr., Arthur J. Smith, 


NEW YORK: Raymond H, Fara, Leo Edward 


Hovi. 

NORTH TEXAS: Freddie J. Hall, Leonard 
Moore. 

PHILADELPHIA: Newell Foster Harris, James 
F, Silva, 


PITTSBURGH: William J. Bestmann, Charles 
A. Johnson, Vincent G. Shaw. 


ROCHESTER: F. Richard Ulrech. 
ST. LOUIS: Plinn C, Parish. 
SAN DIEGO: Chester S, Kikushima. 


SAN FERNANDO VALLEY: Richard Lavine, 
John O. Paull, Frank Charles Rock, Wayne 
Edward Roth, 


SANTA CLARA: John M. Cage, James Howard 
Clark, Carl P. Dudley, William Nestor Fine, 
Joseph Richard Greer, Charles Nater, Cedric 
Daniel Phelps, Lawrence R. Teeple, Jr., 
Frank Carl Vernon. 

TULSA: J. Charles Halpine. 

TWIN CITY: Ray Frank Pastwa. 

WICHITA: James Calonis. 

WILMINGTON: Herman R. 
Gordon Skillern, 

MEMBERS-AT-LARGE: Cecil O. Barr, Hal Vester 
Haltom, Floyd Jesse Leonard, Elmer J. 
Maggi, William M. McCullough, William I. 
Morrow, Elda Race, Jr., Henry Ambrose 
Read, Ralph Joseph Rossi, Donald E., 
Simonson, Earl Frank Smythe, Jack L. 
Williams, Donovan B. Young, Jr., William 
S. Zuccala. 


FOREIGN MEMBER: Jack Charles Wells. 


Felton, Charles 
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Instrument Specialist “Stumbles” on Field 





Linebrink 


Orval 


During this past year Orval Line- 
brink has been guiding ISA’s Divi- 
sion of Physical and Mechanical 
Measurements with a sure and 
steady hand. He has over the years 
racked up something of a reputation 
as an instrument specialist. It was, 
for this reason, a real surprise to 
learn that he had entered the field 
of instrumentation purely by acci- 
dent. A dedicated teacher, Linebrink 
discovered his interest in  instru- 
mentation during a summer in Bat- 
telle’s Laboratory. However, his 


manufacturers’ 
in Los 
sales 


Gene D. Pribble, 
representative with offices 
Angeles has been appointed 
agent for Conoflow Corp. 


Organizational changes designed 
to strengthen the company organiza- 
tion of Minneapolis-Honeywell, 
have resulted in two ISAmen being 
moved up in the company. George 
M. Muschamp becomes group vice 
president-engineering; and J. A. 
Robinson becomes sales manager of 
Brown Instruments Division. Both 
are members of the Philadelphia 
Section. 


Dr. A. O. Beckman, Beckman 
president announces the appoint- 
ment of D. C. Duncan, general man- 
ager of the company’s Helipot Divi- 
sion, to the new post of director of 
contract sales. Duncan holds mem- 
bership in the Los Angeles Section. 


Dr. Leland Cole, Los Angeles Sec- 
tion, becomes chief research chem- 
ist at Consolidated Electrodynamics 
Corp. He has authored some 40 pat- 
ents and technical papers. 
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training in physics and mathematics 
at Ohio Wesleyan University, where 
he received his B. S. and at the Uni- 
versity of Michigan (M. S.) provid- 
ed an excellent preparation for his 
work in instrumentation. 


For more than 15 years he has 
been associated with Battelle Me- 
morial Institute’s Instrumentation 
Laboratory. His responsibilities 
there have included research in the 
field as well as directing services 
that are supplied to all the Institute’s 
research divisions. 

Linebrink has participated in 
varied studies involving instrument 
problems. These range from de- 
velopment of equipment for use in 
standardizing instruments to inves- 
tigating the use of magnetic ampli- 
fier components in instrumentation 
control systems and special applica- 
tions of instruments to precise tem- 
perature controls. His knowledge of 
instrumentation is also called upon 
in studies such as measurement of 
the temperature of metals during 
spinning in metals-forming proces- 
ses. 


In his guidance of the Battelle in- 
strument group, his primary aim is 
to provide rapid, dependable serv- 
ice wherever instruments are need- 
ed. To this end he has pioneered 





Robert A. 


Erling Klafstad Bailey 


Grosby Valve ITT 


Robert A. Bailey (photo) was 
named director of marketing, In- 
dustrial Products Division, Interna- 
tional Telephone & Telegraph Corp. 
Bailey joins ITT from Norden-Ket- 
ay Corp. where he was marketing 
manager for its Data Systems Divi- 
sion. He is a member of the Los 
Angeles Section. 


On August 1, Erling Klafstad 
(photo) took on the responsibilities 
of president of Crosby Valve & Gage 
Co. and its affiliate The Ashton 
Valve Co. Klafstad, of the Houston 
Section, was formerly associated 
with Manning, Maxwell & Moore. 





practices now standard in all Jeg 
ing laboratories. Under his guj 
periodic checks of all instrum 
historical records showing ality. 
tion, performance and repairs of al 
instruments, complete and detailes 
indexes of the Institute’s 
ments, and files on all types of avail. 
able instruments early became es. 
tablished parts of Battelle’s inst, 
mentation service. 

One of Linebrink’s great interests 
is spreading the gospel of good jp, 
strument practice. Thus, he has g. 
ganized workshops for training 
technicians in the proper use of jp. 
struments. He pursues the same ains 
through his many articles and tally 
relating to various phases of insiy. 
ment technology. 

Members of ISA and instrumey 
men across the country had aN 0p. 
portunity to see Linebrink in actig, 
during the 1958 ISA Conference ay 
Exhibit in Philadelphia as he pm 
sided at the 6J Technical Paper Se. 
sions. He will continue in this jp. 
portant ISA Technical Departmey 
for the coming year. 

At home, he is kept busy tryin 
to keep up with his son who is ¢ 
tending college, a teen-age daughter 
and a younger son. He still finds 
time, though, to take part in con. 
munity and church activities. 


Talk about fate! It’s an ironic 
footnote to the growth of instrume- 
tation, that the field owes so much 
to a man who entered it purely by 
accident. 


f Battelle 


Arnoux Corp. opens its new west: 
ern regional office with Thoma 
F. Watson its newly appointed West 
Coast regional manager. Mojave 
Desert Section’s Watson has been 
with the company for over a yeat. 


With the expansion of Panelli 
comes word that ISAman Joseph 
E. Kleuger has been appointed 
gional sales manager of the South 
west region. Headquartered in Hous 
ton, Texas, he will supervise a stall 
of 20 agents. 


Technology Instrument Co. of Cal 
ifornia welcomes to the fold Eugen 
D. Pettler, Seattle Section, as sales 
manager. Pettler comes from Col 
solidated Electrodynamics where lt 
was district manager in Seattle. 


In his capacity as sales manage 
of new products marketing, Intem* 
tional Resistance Co., Edgar M. Cot 
son, Jr. will continue to serve ® 
sales manager of IRC’s Compult 
Components Division. Corson 84 
member of the Philadelphia Sectiot 
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) Industry Notes 


Government Rough On Small Business 


“Inspite of all its talk about help- 
ing small business, the government 
appears to be doing a good job of 
making it tough on small business 
in defense contracts and defense 
procurement,” La Motte T. Cohu 
told an American Ordnance Associa- 
tion meeting in San Diego recently. 

While this is only one man’s opin- 
ion, Cohu, who is president of Cohu 
Electronics and former president of 
Convair and TWA, says “I can 
speak with some authority on the 
subject since my experience en- 
compasses very large and smaller 
companies. Government practices 
which can be an annoying flea bite 
to large corporations, can be the bite 
of a deadly cobra to small com- 
panies.” 

What are the “cobra bites” which 
can prove deadly? Cohu says, “One 
is the interminable delay in pay- 
ment of government receivables and 
in particular a practice which has 
developed of withholding payment 
even though it is due during an in- 
vestigation of the financial position 
of a company. I know of one com- 
pany which had to close its doors 
because the government delayed 


payment so long the company could 
not meet its payroll, even though 
payment was due. If the payment 
had been made this company would 
still be in business. 

“Another bite is the government’s 
practice of negotiating toward pur- 
chase and, after complete engineer- 
ing evaluations have been made and 
after the small company has spent a 
lot of time and effort of its key men, 
the whole thing is jerked out from 
under the little company and put 
out to bid. 

“These and similar practices can 
scuttle much of small business and 
destroy established pools of scientif- 
ic know-how.” 

Cohu also took a jab at the sep- 
arate accounting methods of the 
Navy, Army and Air Force, term- 
ing the widely different methods 
“a nuisance to big companies and 
a real problem to the little com- 
panies. 

“What small business needs and 
needs most,” says Cohu, “is a 
chance to do the job it wants to do 
and the job that needs doing .... 
Small business is the strength of a 
free people.” 


“Poor Fish” Make Coastal Portage 


Thanks to the engineering analy- 
sis recently completed by an IBM 
digital computer at the Washington 
State Institute of Technology, mil- 
lions of salmon fingerlings, heeding 
nature’s call, will make their way 
to the sea unharmed. 


Most everybody knows that the 
poor fish (salmon, of course) fight 
their way from the sea up falls and 
other hindrances, to the secluded 
mountain brooks where they spawn 
and then die. When the tiny orphan- 
ed fingerlings hatch, they instinct- 
Ively head to sea. Some of them 
make it and some of them don’t. 
Most of them don’t because they’re 
killed going over inconsiderately 
Placed man made obstacles such as 
dams and the like. 


_A unique model study, concern- 
ing the problem of transporting mi- 
grating salmon safely through a 
vast hydroelectric network has been 
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completed by the R. L. Albrook Hy- 
draulics Laboratory of the Industrial 
Research Division. 

As a result of the test findings, 
the Idaho Power Co. is constructing 
a large net stretching more than 
half a mile in front of the entire 
Brownlee Dam. The specially built 
net will stop the smal! fingerlings 
from going over the spillway into 


the turbine intakes. The fish will 
be pumped to shore from the nets 
and tank trucks will haul them 


some 15 miles downstream, around 
both Brownlee and Oxbow Dams 
and release them in the river to con- 
tinue their trek to the sea. 

The shape of the huge net and 
stresses that would be acting on it 
were determined by the IBM analy- 
sis. It seems only sporting that we 
help them get to the sea, since we 
catch them for our tables on their 
way back up. 


Unique System 
Guards Center 


The new $20 million Southdale 
Shopping Center just outside Min- 
neapolis boasts a new and unique 
central detection center that spots 
fires, intrusions or machinery break- 
downs instantly. The complete 75 
store shopping center is monitored 
around-the-clock by a network of 
165 annunciator points designed by 
the Scam Instrument Corp. The 
maintenance-free annunciator net- 
work keeps watch 100% of the time 
and even keeps watch on itself for 
possible malfunction. 

A centralized “protection office” 
houses a system of audible and vis- 
ual alarms in a modern control desk 
(see photo). The instant an off-nor- 
mal condition develops anywhere in 
the 670,000 sq. ft. of shopping space, 
an alarm sounds and a sign lights 
up telling the exact location of the 
disturbance. In the entire area, loud 
speakers broadcast coded messages 
to patrolling guards telling them to 
investigate the scene of the disturb- 
ance and report back to central by 
phone. The amount of time that us- 
ually elapses between sounding the 
alarm and the call back from the 
guards is about 60 seconds. 

In measuring the efficiency of the 
annunciator detection system, it is 
estimated that since the opening of 
Southdale in November 1956, more 
than 22 fires have been detected, 
many machinery malfunctions spot- 
ted before damage could be done, 
and intrusion detected in every in- 
stance, even when owners failed to 
give after hours working notice. 


It is estimated that the special 
detection system has been so effi- 
cient that it paid for itself almost 
immediately. From a labor stand- 
point, the cost of guarding the 
center has been reduced by about 
50%. Only ten guards are now used, 
instead of the eighteen which would 
be needed without the system. 





Centralized protection office oversees op- 
erations of the 75 stores and other facil- 
ities at the $20-million Southdale Shop- 
ping Center in Minneapolis. Complex de- 
tection system provides round-the-clock 
protection against fire, burglary and ma- 
chinery failure. 
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PERSONALITIES 








Robert J. Ehret 
Ampex 


John J. Velesky 
WacLine 


Confirmation has been received 
on John J. Velesky’s (photo) elec- 
tion to a directorship and vice presi- 
dency of WacLine, Inc. He is also 
chief engineer for the company. 


Ampex Corp. has boosted Robert 
J. Ehret (photo) from senior engi- 
neer to staff engineer. Ehret is as- 
signed to product development in 
the Instrumentation Division. 


Appointment of C. Ronald Bach 
as application engineer for Norwood 
Controls Division of Detroit Con- 
trols has been reported to ISAJ. 
Bach’s principal responsibilities will 
be field sales and liaison work in 
connection with the company’s line 
of dynamic pressure transducers 
and with the application of the 
firm’s ElectroSyn equipment in the 
process industries. 


Perkin-Elmer named Richard E. 
Reiss to the post of manager, prod- 
uct planning for the Instrument Di- 
vision. Reiss steps up after having 
joined P-E earlier this year as spe- 
cial assistant to the division’s gen- 
eral manager. 


J. G. Tuthill, prexy of Tuthill 
Pump Co., made known the appoint- 
ment of Michael J. McCaughey as 
general sales manager of the com- 
pany. 


Larry S. Winston takes over this 
month as vice president of sales for 
Gilmore Industries, Inc. He will di- 
rect sales activities for all the Gil- 
more instrument product lines. 


Brig. Gen John J. Wermuth, 
USMC (Ret.) becomes manager of 
employe services for Brown Instru- 
ments Division, Minneapolis-Honey- 
well Regulator Co. 
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Bernard M. Gordon, president of 
Epsco, Inc. has been designated one 
of America’s 54 outstanding younz 
men in a survey reported in Es- 
quire magazine for September. The 
3l-year old electronic scientist and 
executive was cited for his leader- 
ship and technical contributions to 
the explosive growth of his firm. 
Epsco’s sales for 1958 will be in ex- 
cess of $6 million — 100% increase 
over 1957. 


The new Fort Worth-Dallas Field 
Engineering office of Whittaker Con- 
trols Division of Telecomputing 
Corp. will be manned by Homer 
Austin as field engineer. 


James H. Reid becomes chief en¢i- 
neer of Servomechanisms, Inc., Sub- 
systems Division. 


Four new appointments to the 
computer engineering staff of Con- 
trol Data Corp. have been announ- 
ced. The four — James E. Thorn- 
ton, Carl E. Koehler, Dean M. 
Rousch and James D. Harris — 
bring with them specialized exper- 
ience in design and development of 
electronic computers. 


W. J. Buffo (photo) takes on the 
duties and responsibilities of sales 
manager for Radiation Instrument 
Development Laboratory, Inc. He 
has been in the nuclear sales field 
for some 3 years. Prior to his pres- 
ent employment, he was acting sales 
manager for Radiation Counter Lab- 
oratories. 


According to word received from 
company officials, Hilding V. Beck 
(photo) has been named vice presi- 
dent and chief engineer of Ameri- 
can Meter Co., Inc. He has been 
chief engineer since 1954. Beck join- 
ed the company in 1936. 





W. J. Buffo 
Radiation nst 


Hilding V. Beck 
American Meter 





Charles R. Boot 
BSGB 


Howard S. Bean 


Howard S. Bean (photo) has bee 
retained as consultant on flow meg. 
urement by The Foxboro Co. Beg 
was formerly with the National By. 
eau of Standards, where he served 
for 28 years as chief of the Gas Mea. 
suring Instruments Section. For the 
past 10 years, until his recent pr. 
tirement, he has been chief of th 
Capacity, Density and Fluid Metes 
Section. 


Black, Sivalls & Bryson has 
named Charles R. Bootz (photo) 
manager of its Controls Division i 
Tulsa. Prior to joining BS&B i 
1956, he was director of laborator 
ies, Rand Development Corp. 


With the creation of a new pos 
— manager of transducers and sys- 
tems — Donner Scientific Company 
officials have tapped James — 
Story to fill the post. 


Formerly with Minneapolis-Hor 
neywell Regulator Co., Reuel # 
Smitter has been named _ genefd 
sales manager for Waugh Engineer 
ing Co. 


The newly created post of com 
ponents sales manaser for Tet 
meter Magnetics, Inc., will be filled 
by William E. Brugman. 


Dr Kurt E. Shuler has rejoine 
the National Bureau of Standaré 
staff. 


Two key posts have been fillé 
this month at John Wood Companys 
Bennett Pump Division. A. F. # 
dan was named senior vice pre 
dent and general manager of # 
division. Walter Chaffee was elect#! 
vice president and director of ene 
neering for the division. 
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» BOOK REVIEW 


ELECTRONIC ANALOG COM- 
PUTERS, by Granino A. Korn and 
Theresa M. Korn, Second Edition, 
McGraw-Hill Book Company, Inc., 
New York, N. Y., 1956. Bound 
7” x 9", 452pp., $7.50 

Review by C. W. Worley 

Electronic Associates, Inc. 

Long Branch, New Jersey 

Here is a revised second edition 
of a text published by the authors 
in 1952 and, as such, contains up- 
to-date design and application in- 
formation on the fast-growing sub- 
ject of analog computation. 

The new edition contains a prac- 
tical and comprehensive treatment 
of d-c electronic analog computers. 
The reader is shown how to set up 
problems for analog computation, 
and examples are given of practical 
applications in typical problems of 
applied mathematics and engineer- 
ing design. The book also shows how 
to design analog computers, and 
covers circuit theory, components, 
and complete computer’ systems. 
Tested methods for the application 
of d-c analog computers as comput- 
ing aids and simulators, plus de- 
tailed information and_ reference 
aids for the selection of computer 
systems are presented. 

The first chapter discusses the 
theory of operation of d-c analog 
computers. It briefly treats the ap- 
plication of computing devices, the 
mathematical relations involved, 
and the techniques used. Both the 


classical differential-analyzer tech- 





> NEW BOOKS 


Bibliography on Medical Electron- 
ics, prepared by Medical Elec- 
tronics Center of The Rockefeller 
Institute, 91 pp., $2.50 

Book contains three frames of ref- 

erence to help the searcher find in- 

formation leads easily. Set up with 
numerical index, subject index and 

author index. (Order form IRE, 1 

East 79th Street, New York 21, N. Y. 


Nondestructive Tests in the Field of 

Nuclear Energy, 420 pp., $10.00. 
Forty-two Papers covering testing of 
reactor components and fuel assem- 
blies, survey lectures and miscel- 
laneous topics. Among methods 
discussed: eddy current testing ra- 
diography, ultrasonic testing, X-ray 
diffraction and photographic meth- 
ods. (Order from ASTM, 1916 Race 
St. Philadelphia 3, Pa.) 


Methods of Testing Thermocouples 
and Thermocouple Materials, Na- 
tional Bureau of Standards, Cir- 
cular 590, 21 pp., $20.00. 

Various methods for testing thermo- 

Couples and thermocouple mater- 
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niques and direct-analog operational 
amplifier methods are introduced. 

The second chapter describes the 
procedures involved in arranging a 
problem for solution with the ana- 
log computer. The procedures out- 
lined are based upon several years 
of the authors’ work with analog 
computers and are presented in de- 
tail so that the inexperienced reader 
can obtain workable set-ups for a 
large number of problems. 

Chapter three stresses the use of 
the analog computer. It develops 
the computer circuits for a number 
of practical problems which serve 
as illustrations of modern d-c 
analog computer applications. The 
applications discussed in detail in- 
clude: an automobile suspension 
system, automatic control systems, 
a cannon-trajectory computation, 
aircraft flight equations, boundary 
value problems, eigenvalue prob- 
lems, solution of partial differential 
equations, and linear programing 
problems. These problem descrip- 
tions will serve as useful references 
to the user of analog computers. 

Beginning with chapter four, the 
theory and design of analog com- 
puters are discussed. Chapter four 
describes the design of the networks 
and feedback circuits used to per- 
form the mathematical operations of 
addition, multiplication by constant 
coefficients, differentiation, and in- 
tegration. Chapter five discusses the 
design and operation of the modern 
d-c amplifier circuits for computer 
applications. Chapter six deals with 
analog multiplication and function 
generation and describes the latest 


ials and precautions that must be 
observed to attain various degrees 
of accuracy. (Order from Superin- 
tendent of Documents, Government 
Printing Office, Washington 25, 
D. C.) 


Control-System Components, John 
E. Gibson and Franz B. Tuteur, 
493 pp., $12.00. 

Authors analyze automatic control 

or servomechanism components 

from systems standpoint in order 
to determine their transfer func- 
tions. Book is theoretical: deals with 
general or generic types of compon- 


ents rather than commercial de- 
vices. (Order from McGraw-Hill 
Book Co., 330 W. 42nd St., New 
York 36, N. Y.) 


Basics of Digital Computers, ($5.95 
set of 3 volumes) 
Volume I covers computer develop- 
ment and includes information on 
programing, control, computer arith- 
metic, binary data representation, 
etc. Volume II takes up building 
blocks and logical systems. Volume 
III deals in detail with major logi- 
cal systems in a digital computer. 
(John F. Rider Publishers, Inc., 116 
W. 14th St.. New York 11, N. Y.) 


design techniques used in the mod- 
ern analog computer. Chapter seven 
discusses the design of auxiliary 
components, such as power supplies 
and recorders; while chapter eight 
deals with complete d-c analog com- 
puter installations from a systems 
point of view. The material present- 
ed in this section of the book serves 
as an excellent introduction to the 
circuit operation of the modern d-c 
analog computer and will serve as 
an excellent reference in the pur- 
chase of an analog computer. 

This volume can be used as a 
textbook or it will be useful for 
self-instruction in that the technical 
aspects of the subject are presented 
in a simplified manner. The mathe- 
matics necessarily involved in the 
study of physical systems has been 
held to the level of an elementary 
course on differential equations. 

If any criticism could be made of 
the book, it would be the absence 
of information concerning the ap- 
plication of analog computers to the 
simulation of industrial processes. 
This is certainly not the fault of the 
authors since the majority of these 
applications have been developed 
since this book was published. 

The material throughout the book 
has been arranged well, illustrated 
adequately, and is relatively free 
from errors. A considerable amount 
of reference material is given, in- 
cluding six reference tables giving 
various “trick” computer set-ups. 
This book should be included in the 
reference library of anyone interest- 
ed in the subject of d-c analog com- 
puters. 





Com- 


Guide 


his Operating 
puter System—the first installa- 
tion of its kind in the process 
industries—has been placed on 
line successfully at a 
cracking unit at 
Rouge Refinery. Engineered and 
Leeds & North- 


catalytic 


Esso’s Baton 


constructed by 

rup, the system measures 169 
process variables of which 27 
are computed operating guides. 
Esso’s project co-ordinator states 
that the system is not only ex 
pected to enable the operators 
to improve process performance, 
but also will be used to develop 
techniques for ultimately “clos 


ing the loop.” 
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* new 





Static Pressure Regulator 


Individual room control of 
air volume in buildings and 
plants is provided by a new 
static pressure regulator. Called 
the “Constant Air Volume” reg- 
ulator, the unit automatically 
maintains a constant air deliv 
ery from the mixing box, re- 
gardless of changes in the hot 
and cold air supply. Such con 
trol is impossible with fans or 
thermostats alone. The Powers 
Regulator Co., Skokie, II. 


CIRCLE 301 on Inquiry Card 


New Flow Rate Indicator 

Here is a rugged, low-cost 
flow measuring device espe 
cially suited to measuring lubri 
cation flows to bearings, cool 
ant flows to electrical devices 
and like services. Meter is avail- 
able with vibration-proof flow 
alarm switch for high and/or 
low flows. Offers positive in 
surance against expensive fail 
ures caused by accidental loss 
of cooling water, lube oil, etc. 
Fischer & Porter Co., Hatboro, 
Pennsylvania. 


CIRCLE 302 on Inquiry Card 


New Thermal Sensing Cells 


The “heart” of all thermal 
conductivity gas analysis is the 
sensing cell. Two new sensing 
cells have been developed. One 
is a light-walled individual cav 
ity type for stabilized or elevat- 
The other 


(shown) is an open-core tvpe 


ed temperatures. 


for improved thermal dissipa 
tion in changing ambient tem 
perature applications. Industrial 
Instruments Engineering Corp., 
Cedar Grove, N. J. 


CIRCLE 303 on Inquiry Card 


Special Feature Flow Meter 


\ new area-type, general pur 
pose industrial flow-meter ac 
curately measures flow’ rates 
with new standards of float sta- 
bility. It features a “quick-out” 
flow tube for easy maintenance 
and range change. Capacity of 
flow meter can be changed 
merely by replacing the float 
with one of a different weight 
and material (See 
left). C-Mar 
quan, N. J. 


CIRCLE 304 on Inquiry Card 


photo at 


Corp., Manas- 


products 


New Servo Pneumatic Regulator 


A new high 
high-flow servo pneumatic regu 


inlet-pressure, 


lator for missiles, handles inlet 
pressures of 600 to 3,000 psig 
with a flow rate up to 40 
pounds of air per minute. Reg 
ulator features unique balanced 
metering 
pneumatic servo and _ pilot-op 


valve, closed-loop 
erated solenoid requiring only 
1.5 amps at 28 volts dc for on- 
off flow control. Wallace O. 
Leonard, Inc., Pasedena, Calif. 


CIRCLE 305 on Inquiry Card 


Water Pressure Regulator 


With protective features to 
assure continuous, economical 
service (heavily — brass - plated 
die-cast body with parts special 
ly protected against corrosion) 
this regulator provides accurate 
pressure control in spite of fluc 
utations in primary pressure 
and flow. Designed for large vol 
ume flow and quick response to 
sudden demands for greater vol- 
ume. C. A. Norgren Co., Engle 


wood, Colorado. 


CIRCLE 306 on Inquiry Card 


Faster Data Reduction 


Representing a_ significant 
step toward faster data reduc 
tion is this new magnetic tape 
“Dataplotter.” It accepts tape 
codes written on IBM, Reming 
ton-Rand, 
and provides a flexibility of ap 


Flectrodata, ete 


plication that opens new mat 
kets. Its outstanding feature is 
the extremely fast speed with 
which digital data plotting can 
be done. Electronic Associates, 


Inc., Long Branch, N. J. 


CIRCLE 307 on Inquiry Card 


New Scanning Control 


As many as 24 stations can 
be monitored in sequence with 
this new scanning control. An 
abnormal condition at any point 
is instantly indicated by a red 
warning light and an alarm. It 
can also shut down equipment. 
For quick trouble-shooting, the 
number of the station affected 
is shown in a Burroughs tube. 
Another special feature is “fail 
safe” circuitry. Assembly Prod 
ucts, Inc., Chesterland, Ohio. 


CIRCLE 308 on Inquiry Card 


Number on the Readers’ 


Further information on New Produ 
Oo.Jtained without obligation. Circ 


Service 
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Your newest man can operate 
and maintain this controller 


He’ll catch on quick to the Bristol Series 500 Controller without a complicated, 
lengthy training period. 

In fact, your plant can have Bristol Series 500 Controllers, even if you don’t 
have a formal instrument department at all. Many small instrument users are 
doing this today. Yet the 500’s performance is such that one of the largest, 
most widely known chemical companies in the country just bought seventy 
500’s for its exacting processes. 

Here are the big reasons the 500’s a favorite with all instrument users, both 
large and small: (1) Basic simplicity of the operating mechanism; (2) Bristol 
measuring elements insure the utmost accuracy. 

Another big simplification: You can exactly calibrate the Series 500 Control- 
ler with only one single adjustment, even after complete disassembly and re- 
assembly with replacement of parts. 

Get complete data on Bristol Series 500 Pneumatic Controllers now, before 
you order another instrument. Write for bulletin A 130, The Bristol Company, 
129 Bristol Road, Waterbury 20, Conn. e498 


_ Several hundred standard models meet every process requirement including: 
These problems: 
1, Cascaded control 
2. Selective control 
3. Ratio control 
4. Time program control 
_5. Pneumatic Transmission 


These operating modes: 

1, Fixed narrow band (on-off) 

2. Proportional—to 100% and to 30% 
3. Reset with wide band—to 400% 

4. Derivative (rate) 

5. Reset plus derivative 


bbe esces o. ; 
si ‘ mA 


B R ¢ S i Oo L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
For More Data CIRCLE 66 on Inquiry Card 
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Reset Action Stops(in cylinder), 
another Bristol exclusive on reset 
models. 





Zero Derivative Setting, exclu- 
sive with Bristol on derivative 
models. 





Precision Bristol Measuring El- 
ements insure accuracy. 





Built-in Calibration assures per- 
manent accuracy of controller ac- 
tion. 
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> mew products 





New High-Pressure Valves with d-c Solenoids 

Direct solenoid operated valves 
for pressures up to 3000 psi are 
now available for operation on 12, 
24 or 125 volts de. They come in 
either standard or explosion-proof 
solenoid housing. Valves are rated 
at 0 to 250, 0 to 1000 and O to 
1500 psi. Valves are available in 
f-way, 3-way, shut-off and diverter- 
flow patterns. Feature self-aligning 
sealing ring in direct contact with 
u mating slide. Metal-to-metal seal 
ing surfaces continue to lap them 
selves with each operation, thus 
maintaining their seal qualities in- 
definately. Barksdale Valves, Los 
Angeles, Calif. 
For More Data CIRCLE 309 on Inquiry Card 





New Edgewise Meters 
; This new edgewise 
meter is one of a new 
line designed for con 
trol panel applications 
where space is limited 
but large display is 
required. Features a 
clear Plexiglass front 
and large’ triangular 





pointer that is easily 
seen on a scale 11/7” 
long. Is compact, rug 
ged and weighs only 1% oz. Marion Electrical Instrument Co 


Manchester, N. H. For More Data CIRCLE 310 on Inquiry Card 


New Thermal-Ribbon for Temperature Sensing 

; Smaller than a_ postage 
stamp, this new self-adher 
ing thermal ribbon for 
temperature sensing is sim 
ply pressed into position 
on any flat, curved or in 
regular surface where tem 
perature is to be sensed. 
Convenient to use, easy 
and quick to install, these 
thin, flexible, 
wire sensors are used in 


resistance 





airborne and _— industrial 
monitoring and measuring applications. Calibration curves range 
from —60 to +160°C (-76 to +320°F). Minco Products, Inc 
Minneapolis, Minn. For More Data CIRCLE 311 
New Dial Pin Gage Master 

A new, inexpensive kit for checking large internal diameters 
contains an adjustable dial pin gage and master with 6” range. 
With use of a minimum number of range extensions, any di- 








ae Games 


mension within the range of the gage can be set in a matter 
of minutes. Master is easily set with Jo blocks and gage in turn 
is set with master. Boice Gages, Inc., Hyde Park, N. \¥ 


For More Data CIRCLE 312 on Inquiry Card 
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Frequency Response Slide Rule 

The only slide rule of its type existant in tne world today 
this control engineers’ helper makes available to the engineer 3 
personal, inexpensive, convenient-to-use, time-saving frequeng 
response computation aid. It gives magnitude ratio and phase 
response angle in one setting. The slide rule applies to transfer 
functions which are products of linear and exponential (dead. 
time) factors. Scales for direct conversion from decibels to actual 
magnitude and from angular frequency to frequency (cycles 
unit time) or period time (time per cycle) are also provided. 
No control engineer can afford to be without this slide Tule 
Frederick Post Co., Chicago, Il. 


For More Data CIRCLE 313 on Inquiry Card 


Water Cooled Pressure Transducer 

Here is a strain-gage 
pickup featuring a 
flush-mounted pres 
sure diaphragm with 
a unique double-spiral 
cooling passage. The 
coolant flow is con- 
strained to a narrow 
passage which spirals 
inward toward the 
center then outward 
to the periphery of 
the diaphragm, pre 
venting coolant from 
shunting around a particularly hot area. Provision is also made 
for dissipating heat which cnters the transducer from the 





mounting, greatly improving long-term thermal stability. Dy 
namic Instrument Co., Inc., Cambridge, Mass. 


For More Data CIRCLE 314 on Inquiry Card 


Thermal Radiation Standard 
Ihe thermal radia- 

tion standard shown 

consists of a large-ap 

erture, iothermal cay 

ity (“black body’) and 

a transistorized con 

trol circuit. This 

standard source of in 

frared and visible ra 

diation operates over 

a temperature range 

from below 100 up 

to 1000°C. ‘Tempera 

ture control is main 

tained within +1°C. Electronic Communications, Inc, & 


CIRCLE 315 on Inquiry Cad 





Petersburg, Florida. 


New Analog Computer 
A new analog com. 
puter of advanced de 
sign is enclosed in a 
console unit equiva 
lent in size to 3 stand 
ard racks. Included in 
console are patchbay 
assembly; 0.01% refer 
ence voltage divider; 
precision, panel 
mounted, vacuum. 
tube volt-meter; and 
all indicating lights, 
switches, internal wi 
ing, power and logic 
conirols essential to the operation of the system. Control pa 
offers many unique features and the ultimate in flexibility and 
user convenience. Colorado Research Corp., Broomfield Heights 


For More Data CIRCLE 316 on Inquiry Card 
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> new products 


Vacuum Gage in the Millimeter Range 
Introducing a new 


type of vacuum gage 
for direct recording, 
reading and control- 
ling of absolute pres 
sures in the hard-to- 
measure range of 0.1 
to 20 millimeters of 
it eee _- mercury. Gage tubes 
are inexpensive and 
interchangeable so that 
a stock of spare tubes can be kept on hand as needed for rou- 
and cleaning without interrupting the 








tine maintenance 
vacuum processing. Hastings-Raydist, Inc., Hampton, Va 


For More Data CIRCLE 317 on Inquiry Card 


New Single-Stage Liquid Level Controls 
Precise control of liquid level is 
now possible with new type single 
| stage, narrow-differential liquid 
level controls. Small movement be- 
tween make-break contacts provides 
high sensitivity to level change. A 
greater number of liquids can be 
controlled with the new design con- 
trols—liquids of specific gravity 0.30 
and up; temperatures to 500°F; 
pressures to 5000 psi. Displacers 
available in many materials: with 
stainless steel, interface applications 
are possible. Magnetrol, Chicago, 
. Illinois. 


CIRCLE 318 on Inquiry Card 


Square-Root Integrator Automatically Totals Flow 
Designed to meet 


instrumented — system 
needs of flow mea- 
surement, a new and 
compact square-root 
integrator provides 
continuous, automa- 
tic flow totaling. Has 
a wide range of ap- 
plications, including 
that of pressure cor- 
rectors on positive dis- 
‘ placement meters. Can 
also be adapted to miniature strip-chart flow recorders, form- 
ing an electro-mechanical integrator. Librascope, Inc., Commet 
cial Division, Burbank, Calif. 


For More Data CIRCLE 319 on Inquiry Card 





Recording Temperature Control 
The recording ten 

perature control 
shown in a_ typical 
piping hookup, is the 

|! first in a new line of 

< low-cost pneumatic 
instruments introduc 
ed at the ISA Show. 
Features an adjustable 
throttling range, 3 to 
20%. Control varies 





air pressure in a 15 
pound air line with temperature changes sensed by the 
mercury thermal element. Applications in steam and/or fuel 
lines. The Partlow Corp., New Hartford, N. Y. 


For More Data CIRCLE 320 on Inquiry Card 


October 1958 


Portable Gas Flowmeters 
Portable gas _ flowmeters, 
which can be used for field 
checking of other flowmeters, 
valve leakage, pump output and 
flow controller action, require 
no levelling or special pre 
cautions. Can be adapted to a 
variety of industrial services as 
well as to service in the missile 
field. Model shown was designed 
for use at 2 different pressures 
for the same _ standard flow 
range. National Instrument 
Laboratories, Inc., Washington, D. C. 


For More Data CIRCLE 321 on Inquiry Card 





Temperature/Operation Recorder 


This 2-pen instrument in- 
corporates all the features 
of a bulb-type, single-pen 
temperature recorder, and 
has a second pen for re- 
cording electrical operation. 
It is made in 2 standard 
temperature ranges: -30° to 
+50°F and -30 to +120F. 
Chart drive is a 24-hou1 
instrument-type clock 
movement. Bacharach In 
dustrial Instrument  Co., 
Pittsburgh, Pa. 


CIRCLE 322 on Inquiry Card _ 





New 3-Way Plug Shut-Off Valves 


Announcing a new series of 
shut-off valves that are avail- 
able as either 3-way or selector 
valves. Feature leak-proof shut- 
off; minimum pressure drop, 
effort-free operation, long, 
maintenance-free service life, 
no external or body leakage. 
Are adaptable to many fluid 
circuit applications which can 
benefit either from the stand 
point of safety or efficiency. 
Circle Seal Products Co., Inc., 
Pasadena, Calif. 


CIRCLE 323 on Inquiry Card 





Circular Recorders, Controllers 


Introduced at the ISA 
Show in Philadelphia, this 
new 2000 series of circular 
chart recorders, recordei 
controllers, indicating con 
trollers and program con. 
trollers is arranged fon 
either flush or surface 
mounting. All are self-con 
tained, null-balancing in 
struments featuring plug-in 
components and convenient 
swing-out design for easy 
instrument mainte- 
nance. Sensing elements can be thermocouples, radiation pyro 





meters and transducers for control of such variables as speed, 
strain, pH and other quantities which can be resolved into 
electrical signals. Barber-Colman Co., Wheelco Instruments Div., 


Rockford, Illinois. For More Data CIRCLE 324 on Inquiry Card 
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eyes for 
the silent service 


During her history-making voyage 
under the Polar icecap, the Nautilus, 
like all other submarines in the 
atomic fleet, carried two periscopes 
designed and manufactured by 
Kollmorgen. The high degree of 
optical and mechanical skill required 
to produce these periscopes can be 
drawn on to solve your remote view- 
ing and inspection problems. For 
literature, write Department 130. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


CIRCLE 67 on Inquiry Card 


GO-MAC 


THERMAL CONDUCTIVITY 
GAS ANALYZERS 


— for Gas Purity, Gas Mixing 
and Process Control of — 





i | 
; 

bi 
ee 


Argon Ortho-Para 
Carbon Dioxide Hydrogen 
Deuterium High Energy | 
Ethylene Oxide Fuels | 
Freon Nitrogen 
(Genetron) Oxygen 
Helium Special 
Hydrogen Atmospheres | 


— And Many Others 


Other Gow-Mac Analyzers include: ' 
GAS BLENDER — For quality con- 
trol, ——- or hydrogen burn-out 
and uniform quality of cylinder 
mixes and cascades. 

“GAS MASTER" — For closely linked 
laboratory systems. Has all compo- 
nents in a single package. 

GAS CHROMATOGRAPHY CELLS — 
Hot Wire and Thermistor Types 

ON STREAM T/C CELLS — 

Hot Wire and Thermistor Types 

_ NEW CATALOG AVAILABLE — 

' Call or write for Bulletin 

| TCTH-12-57 


address 


a Ee 


20 mee ore 
‘ 





; 
; 





INSTRUMENT | 
100 te Rd. : 
ings 
Madison, N.J. 
FRontier 7-3450 
CIRCLE 68 on Inquiry Card 
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* INSTRUMENTS AT WORK 


short stories about real applications 





Figure 1. A pro. 
cess operator jots 
down the reading 
from a MSA IR 
analyzer which 
enables him to 
keep his five am- 
monia__ reformers 
at top efficiency, 
Plant was de- 
signed and built 
by The Fluor Cor. 
poration. 








IR Analyzer Paces 
Efficiency of Ammonia Reaction 


At the Selma, Missouri, synthetic 
ammonia plant of Mississippi River 
Fuel Corporation, ammonia is pro- 
duced by partial oxidation of natura! 
gas, or refinery gas, having a high 
concentration of methane. Extremely 
important to the success of this pro- 
cess is measurement of residual 
methane immediately after the re- 
formers (See Fig. 2). Methane con- 
centration at this point indicates the 
reaction efficiency, thereby enabling 
the operator to adjust for changes 
in temperature or in methane con- 
tent of the incoming raw gas. 

But, analyzing for methane after 
the reformers was a tough problem, 
because the gas contains dirt and hot, 


high-pressure saturated steam. How 
ever, the problem was successfully 
solved by an infrared analyzer using 
a special sampling system designed 
by Mine Safety Appliances Com 
pany. Gas from any one of the five 
reformers can be analyzed by this 
single instrument. 

The sampler has a special probe 
mounted in a 6” pipeline, a stainles 
steel water-cooled sample condition 
with steel release trap, a filter, pre 
sure reducer, and regulator. The 400 
psig steam sample is cooled by é 
water jacket, and the resulting cot 
densate dumped by the trap. 

Other MSA IR analyzers in this 
plant measure CO, COs, etc. 
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Figure 2. Flow diagram of the synthetic ammonia process. 
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) Book Review 


Automation in Management by J. R. Bright, 
Harvard University, Graduate School of 
Business Administration, Division of Re- 


search, 270 pp., $10.00. 


Reviewed by F. J. Fole 
General Electric Corp. 


Automation with its multiplicity of 
connotations, accompanied by wide- 
spread publicity, has created an at- 
mosphere that is both difficult to define 
and evaluate. This is not only true 
for the layman but also for profession- 
al management. 

Mr. Bright’s book provides a timely 
and well documented review of auto- 
mation experiences in a number of 
major industries. The depth and scope 
of the study is sufficient for any man- 
agement group to draw accurate com- 
parisons either to their own experi- 
ences or those that they may antici- 
pate. While the thirteen automation 
studies are important and give evi- 
dence to support the validity of the 
author’s conclusions, they naturally 
contain detail that is generic to the 
particular industry associated in the 
study. 

The text briefly reviews the major 
milestones in the history of modern 
mechanization and describes the evolu- 
tionary nature of what is popularly 
called automation. Lengthy discourses 


on the semantics of the word automa- graphical analyses have been called 


tion are avoided by agreeing that, in mechanization profiles. 
the aggregate, it means something Critical areas of automation, areas 
“... Significantly more automatic than demanding understanding and decisive 
previously existed. ..”. Despite this, judgment from management, are dis- 
the appendix contains documentary cussed in the concluding sections of 
data on the definitions of others if the the book. 
reader is sufficiently interested. The effect of automation on market 
A critical analysis of the accomplish- forecasting and sales is clearly in- 
ments contributed by a variety of dicated. The higher fixed cost intro- 
automation equipment has permitted duced by more complex equipment, 
the identification of definable qualities the inherent inflexibility to produce 
or dimensions. These dimensions are any design variation other than those 
SPAN, or degree to which a total planned into the equipment, as weil 
operation is mechanized; LEVEL, or as the unvarying amount of time re- 
degree of complex mechanical accom- quired to amortize the equipment cost, 
plishment; PENETRATION, or extent all force the forecaster to be more ac- 
to which supporting operations such curate and the sales force to be able 
as maintenance, set-up, and scrap re- to convince the customer, that the re- 
moval are also mechanized. sults of this automated equipment are 
A further classification of the LEV- what he wants, needs, and will buy. 
EL dimension in accordance with the The problems associated with main- 
degree to which equipment supple- tenance and the management of down- 
ments or supplants man’s muscles, time, the impact of automation on the 
senses, mental processes, and judge- productivity of the work force, the ef- 
ment permits a better understanding fect on labor, unions, wages, skills, 
of the reasoning that lies behind the as well as the effect on management in 
variety of automation definitions. Of total are discussed with provocative 
far more importance, however, is the effect. 
fact that this classification provides a This book should be recommended 
measurement tool that can be applied reading for all management and par- 
to alternative plans for investment ticularly that management’ group 
dollars and hence guide management which has already had considerable ex- 
into more sound decisions. Seventeen perience with automation. The con- 
such levels are defined and a method clusions will confirm experiences and 
of graphical depiction is shown which opinions of those who have already 
greatly assists the presentation and pioneered and will provide food for 
visual understanding of significant dif- thought, as well as concise analysis, 
ferences in alternative plans. These that will assist the mecpnyee. 


GW Proportioning GUBELMAN 
Temperature Control CHARTS 


Table top model 


converts to panelmount 


SIMPLYTROL 


Users report this time proportioner holds temperature to 
*+1°. Its new anticipating circuit builds up open circuit volt- 
age across the meter-relay contacts, achieving the most in 
reliability and giving Straight line control in even the 


toughest applications. 


ature controls. 30 ranges from —400°F. to 





ALL 1vres 


for Recording 
Instruments 





Charts for Ink, Electrical, Heat, Wax and Metallic 
Stylus-Recording. 
This PR Simplytrol indicates continuously; reads directly; uses pe + pa anor peri er ae 
’ ‘ y, Fei ys cycles available to meet unusual requirements. 
no amplifier or electron tubes; costs less than other temper- All Charts are produced under automatically controlled 


+ 3000°F. atmospheric humidity conditions. 


Approximately 612” x 612” x 10”. Shallower models avail- Our complete chart manufacturing facilities and wide 


able in quantity. 
Ask for Data Sheet 9 


experience have served and progressed with the instrument 
industry since 1908. 


Assembly Products Inc. GUBELMAN CHARTS 


N C O R P O R A T E D 


(FORMERLY NAMED GUBELMAN PUBLISHING CO.) 


Ea Chesterland 20, Ohio 
Booth 29-30, Nat'l Electroni Conf . 
“ae abi > ceteccoagg ge 100-108 EAST KINNEY STREET, NEWARK 5, N. J. 


Sherman Hotel, Chicago, Oct. 13-15 
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global vision 


detailed viewing 
adverse conditions on land, in the 
air and under the sea presents spe- 
cial problems. Kollmorgen observa- 


Accurate, under 


tion systems, some incorporating 
television or special photographic 
equipment and measuring devices 
are solving these problems in in- 
dustry and defense. For literature, 
write to Department 230. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 71 on Inquiry Card 


—~ISA MEMBERSHIP 
BENEFITS 







are completely spelled out in the 
free booklet “You And The ISA.” 
In it you will find all the benefits 
to management, engineers, and 
technical personnel in the fields of 
measurement, testing, information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for you 


today. Use coupon below: 





A Membership Application 





Form Is Included 





Instrument Society of America 


313 Sixth Ave., Pittsburgh 22, Pa. 


: 
| 
| 
| Please send me your free | 
| beoklet, “You And The ISA” | 
| and a Membership Application 
| Form. | 
| | 
Name 
| Address l 
| City _ Zone State_ I 
L I 
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| 





New publications that will keep you up-to-the-minute on developments, 
Catalogs are sent direct by the manufacturer without cost or obligation, 
Circle Code Number on the Readers Service Postpaid Postcard, Page 7}, 











Symbols for Instrument Designation 

A completely standardized system fo1 
basic graphic symbols, cutouts and inter- 
connecting flowlines has been developed. 
The system reduces design time, facili- 
tates procurement and simplifies assembly 
of centralized graphic centers and panel- 
boards. Easily installed. Devco Engi- 
neering, Inc., Caldwell, N. J. 


CIRCLE 401 on Inquiry Card 


New Port-Fittings Manual 

Coming your way is a new 4-page folder 
on a unique line of straight-threaded port 
fittings designed to replace conventional 
pipe thread and “O” ring styles. Folder 
gives complete description of fittings for 
various jobs, installation instructions and 
specifications. Flodar Corp., Cleveland, 
Ohio. 


CIRCLE 402 on Inquiry Card 


Practical Tool for Process Control 

You will want to read a new booklet 
on “Quantrol”—a practical new tool for 
automatic control. It is industry’s first 
X-ray flourescence analyzer to provide 
quantitative determinations directly on 
the production line for continuous stream 
control. Applied Research Laboratories, 
Inc., Glendale, Calif. 


CIRCLE 403 on Inquiry Card 


Automatic Controls Catalog 

New automatic controls catalog 26 ex- 
plains and illustrates a complete line of 
controls for heating, ventillating and air 
conditioning control systems. Fifty-two 
pages are devoted to electric thermostats, 
pressure controls, humidistats, motor- 
operated valves, temperature regulators, 
control centers, etc. Barber-Colman Co., 
Rockford, Il. 


CIRCLE 404 on Inquiry Card 


Bimetal Strip Thermostats 

Bimetal strip thermostats provide 
quick, positive make and break of an 
electrical circuit at a predetermined tem- 
perature. Both manually-adjustable and 
sealed non-adjustable types are covered 
in bulletin 7000. Bulletin also shows 
size comparison, lists different ratings 
and responses. Stevens Manufacturing 
Co., Inc., Mansfield, Ohio. 


CIRCLE 405 on Inquiry Card 


New Line-Operated pH Meter 

Ideal for fast continuous service over 
a wide range of field and laboratory ap 
plications, this compact new line-operated 
pH meter is unlike simple colorimetric 
indicators. It covers a broad range of 
pH with high sensitivity. Color, turbid 
ity or chlorine in test samples will not 
affect readings. Hagan Chemicals & 
Controls, Inc., Pittsburgh, Pa. 


CIRCLE 406 on Inquiry Card 





Miniature Instruments & Controls Guid 

A guide to selecting miniature instry. 
ments and controls for pilot plant ay 
research laboratories can help you fig 
suitable equipment, even for unusy 
process control. Typical flow curves ap 
given, along with specifications for a nup. 
ber of instruments. Research Contr 
Tulsa, Okla. 


CIRCLE 407 on Inquiry Card 





New Flow Regulator Selector 

Here is a handy 16-page Selector-tyy, 
catalog of pressure-compensated flow 
ulators for hydraulic power systems, 4p 
orifice flow chart is included along with 
complete data for selection of full- 
adjustable, limited-range adjustable, an 
factory-set fixed-flow models. Waterma 
Engineering Co., Evanston, II. 


CIRCLE 408 on Inquiry Card 





Instruments Unlimited i 

A remarkable “continuous flow” elec 
tro-phoresis system for collecting pur 
fractions is only one of the many instm- 
ments cataloged in the latest edition of 
Lablog. Packed with a wide variety of 
brand new instruments, the new issu 
represents the latest in lab automation 
Will Corp., Rochester, N. Y. 


CIRCLE 409 on Inquiry Card 


Industrial Control Relays 

An all-new 100-page catalog, “Relay 
and Switches for Industrial Control,” s 
a quick and easy reference to a full line 
of relays and stepping switches for it 
dustrial applications. More than %# 
photos, drawings, mounting diagrams 
circuits and charts are included. Auto 
matic Electric Sales Corp., Industrial Cos 
trol Equipment, Northlake, Ill. 


CIRCLE 410 on Inquiry Card 


Electronic Hardware Reference Manual 

This comprehensive reference mana 
of standard electronic hardware fad 
itates selection and procurement of hard 
ware by electronic equipment manulat 
turers. ‘The 75-page booklet pictures, dia 
grams, dimensions and lists thousands @ 
sizes of more than a hundred differetl 
types of standard parts. Amaton Elect 
ronic Hardware Co., Inc., New Rochelle 
N. Y. 

CIRCLE 411 on Inquiry Card 


Basic Switch Catalog 

There are hundreds of switches for # 
dustrial applications, and new basic swilth 
catalog 62C details most of them. Sigh: 
ficant innovations in basic switches fot 
industry have been included to make the 
catalog even more useful to the user ot 
basic switches. MICRO SWITCH, Di 
sion of Minneapolis-Honeywell Regul | 
tor Co., Freeport, IIL. R 


CIRCLE 412 on Inquiry Card 
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The Visicorder charts pressure fluctuations 
in a supersonic inlet 


A Model 906 Honeywell Visicorder wrote this record 
of pressure fluctuations . . .““buzz’’. . . for the National 
Advisory Committee for Aeronautics at the Lewis 
Flight Propulsion Laboratory in Cleveland. Buzz is the 
term used to describe unsteady variation in pressure 
and airflow characteristics of a supersonic aircraft or 
missile inlet. 

The purpose of these Visicorder studies is to de- 
fine the buzz-free operating limits of the inlet, and to 


provide the designer with structural load information The HONEYWELL VISICORDER is the first high- 
in case the inlet is inadvertantly caused to operate on frequency, high-sensitivity direct recording oscil- 
buzz during flight. This is particularly important be- lograph. In laboratories and in the field every- 
cause inlet buzz can result in fluctuating structural where, instantly-readable Visicorder records are 
loads of the order of 1000 psf. Depending on the inlet pointing the way to new advances in product de- 
design, this could cause structural failure of the inlet sign, rocketry, computing, control, nucleonics 
and loss of the airplane. ...in any field where high speed variables are 
High response pressure transducers are used to under study. 

measure these fluctuating pressures and the resulting To record high frequency variables—and 
electrical signal is fed into the Visicorder. Records monitor them as they are recorded—use the Visi- 
such as this are also necessary in the determination of corder Oscillograph. Call your nearest Minne- 
the inlet dynamics such as delay time. This informa- apolis- Honeywell Industrial Sales Office for a 
tion is then used to design inlet control systems. demonstration. 


Honeywell 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 E. Evans Ave., Denver 22, Colorado 
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eyeway 
to a hot cell 


A number of reactors——including the 
newest commercial one at Shipping- 
port--use KOC periscopes for un- 
derwater inspection of fuel elements. 
These devices are dramatic demon- 
strations of Kollmorgen’s ability 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge. 
For literature, write to Dept. 330. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 73 on Inquiry Card 


“TORQUE WRENCH’ 
MANUAL 


a 








SENT 


Formulas UPON REQUEST 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa /SIurevanT /co 
ADDISON (QUALITY) /LL/NOIS 


of the torque 


Manufacturers of over 85° 
wrenches used in industry 


CIRCLE 74 on Inquiry Card 


78 








> new literature 





Magnetic Flowmeter Specifications 

Here’s the scoop on a new obstruction 
less magnetic flowmeter. Four-page tech 
nical bulletin 1OD1416— gives complete 
information on the flowmeter that 
the principle of electromagnetic induction 
to produce an a-c signal which is directly 
proportional to flow rate. Fischer & 
Porter Co., Hatboro, Pa. 


CIRCLE 413 on Inquiry Card 


uses 


Temperature Programing 

Newly 
about temperature 
vapor chromatography. In 8 pages, illumi 


released bulletin 838 gives facts 


control in gas and 
nated by tables and curves, questions are 
posed and answered about column tem 
perature, retention time, detector tem 
perasisve, resolution and temperature pro 


graming. Burrell Corp., Pittsburgh, Pa 
CIRCLE 414 on Inquiry Card 


New Method of Steam-Trap Piping 

\ new 
that combines 
install unit is 
The unit, which 
positions, contains shut-off valves, throt 


piping 


7 devices into one easy to 


method of steam-trap 


discussed in catalog 601. 
can be installed in all 
tling and bypass, steam trap, strainer, ait 
vent and check valve. Velan Engineering, 
Ltd., Pattsburg, N. Y. 


CIRCLE 415 on Inquiry Card 


Amplifier Maintenance Manual 

For your files, comes this operating and 
the 
Phe manual is 


maintenance instruction manual for 
model 301 d-c amplifier. 
composed of 7 sections: introduction and 
description; installation and adjustment; 
theory mainte 
nance; replaceable parts and accessories 
Instruments, Inc., Industrial In 


Division, Houston, 


of operation; operation; 


Texas 
strumentation 


CIRCLE 416 on Inquiry Card 


Texas 


Temperature Monitoring System 

It’s The 
formation on a newly developed tempe 
ature monitoring system which eliminates 
scanning 


yours. most autoritative in 


electronic or electromechanical 


and substitutes continuous monitoring of 


large groups of temperatures by inde 
pendent circuits. Instrument Division, 
Thomas A. Edison’ Industries, West 


Orange, N. J. 
CIRCLE 417 on Inquiry Card 


How Explosive Valves Work 

How explosive valves work is graph- 
ically illustrated in new catalog 5808-xv. 
Explosive latch pins, explosive actuators, 
thermocouple and pressure sealing assem 
blies are also covered in detail. You will 
be interested in knowing more about this 
unusual line of explosive products which 
are being used by industry and the mili 
tary,, Conax Corp., Buffalo, N. ¥ 


CIRCLE 418 on Inquiry Card 
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Announcing 


the New 


- 


Jerguson 


MAGNETIC 
GAGE | 


For Liquid Levels 








An important advanceme 
in liquid level observatig 
for plants with dangeiny 
explosive or inflammah 
conditions. 


Safety design 
seals against 
escaping gases, 





Measuring mechanism 
in stainless steel 
chamber. 








Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 
contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 











Li Patent 
Applied Can also be used 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 





Goges and Valves for the 
Observation of Liquids and t 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mast. 
Offices in Major Cities 


In Canada: Peacock Bros. Ltd. 


See Booth 631 — POWER SHOW 
CIRCLE 75 on Inquiry Card 
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Computing Graph 

Here is a useful graph fon computing 
cumulative errors in electronic clocks 
In addition to the graph, literature in 
cludes information on how to use the 
aph, and theory. Hycon Eastern, way 
Cambridge, Mass. 


CIRCLE 419 on Inquiry Card 


Miniature Transistor Servoamplifier 
This miniaturized transistor servoamp 
lifier features 3/4 output over a 
wide range of temperatures. Ihe bulle 
tin provides performance data, complete 
wiring diagrams and dimensional infor 
mation to assist the engineer in designing 
servo systems, and application recommen 
dations for control of small servomotors 
for high performance instrument control 
systems. Librascope, Glendale, Calif., 


CIRCLE 420 on Inquiry Card 


watt 


Phase-Dividing System 

In developing precision phase stand 
ard, a means must be provided to sub 
divide accurately established phase angles 
into progressively smaller increments. A 
new 6-page engineering bulletin, com- 
plete with graphs and schematics, discus- 
ses the comparison between  sine-cosine 
and linear potentiometer methods of 
phase dividing. Technology Instrument 
Corp., North Hollywood, Calif. 


CIRCLE 421 on Inquiry Card 


Data Processing System 

Bulletin 3017 provides detailed infor 
the operation, construction 
210 data 
system 


mation on 
and features of the 
cessing system. The 
of receiving up to 1,000 input signals at 
high speed, converting the 
digits and putting the information on 
magnetic tape in a format suitable for 
any computer. Beckman/Systems Divi 
sion, Anaheim, Calif. 


CIRCLE 422 on Inquiry Card 


new pro 


is capable 


signals to 


Moisture Determination by NMR 
Moisture determination in paperboard 
pulp, both unbleached sulfite and semi 
bleached kraft, by NMR is detailed in 
material study report 1.58. Moisture 
determinations made in one minute are 
compared to results achieved by the con 
ventional oven method that require four 
hours. Report also gives steps in sample 
preparation and NMR testing, and con 
cludes with calibration curves for bleach 
ed and semi-bleached kraft. Schlumberger 
Well Surveying Corp., Ridgefield Instru 
mentation Division, Ridgefield, Conn. 


CIRCLE 423 on Inquiry Card 


Instrumentation for Large Pipelines 
Bulletin 18B details the latest infor- 
mation on a line of bypass rotameters 
for measuring fluid rate of flow in 
ag 2 inches in diameter and larg- 
sin —.* both liquids and 
eer a9 ation is described, and bul 
pe te wr easy to-follow in- 
eau’ ¢ vail determining permanent 
and the ee Re the main orifice, 
slain Po uae Mamaen, am run of pipe 
Schutte as i after the main orifice. 
Pa anc Koerting Co., Bucks County. 
CIRCLE 424 on Inquiry Card 
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FF SERIES TURBINE 


sors, together with entir 
sensor offi unlimited 
accuraGy: 


For additional j 
please request Bullefin-109. 





ARE 
BOTHERING YOU ? 


WAUGH ENGINEERING COMPANY 


proudly announces 


THE NE 


ang ff 








ENGINEERING COMPANY 
FLUID FLOW MEASURING EQUIPMENT 





7842 Burnet Avenve, Yan 


Nuys, 


California — STanley 3-1055 


For More Data CIRCLE 76 on Inquiry Card 


Productive and idle time ? 

Flow of materials ? 

Position of gates and dampers ? 
Time of failure in life tests ? 
Length of phone calls ? 
Sequence of switching ? 
Timing of events? 


The operation recorder will obtain the answers 
to these problems, and many more, for you. An 
instrument with 20 pens writing on a moving 
chart, the operation recerder shows: 


e When events occur 


e How long they /ast 


e How frequently they occur 
e The relationship of a series of events to each other 


Ask for Catalog Section 50 


THESE PROBLEMS 





“The Meter With a Record” 
For Over 50 Years 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. H, P. O. Box 596, INDIANAPOLIS 6, INDIANA 
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missile watcher 


At the Cape Canaveral missile 
launching site, detailed observation 
from a safe distance is imperative 
at the critical moment of firing. A 
Kollmorgen missile periscope makes 
this possible. By effectively com- 
bining optical and mechanical skills, 
Kollmorgen produces complete re- 
mote viewing, testing and inspection 
instruments for industry and de- 
fense. For literature, write Dept. 430. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 78 on Inquiry Card 





DO YOU NEED 


© ENGINEERS © TECHNICIANS 


® MECHANICS ® SALESMEN 


© MANUFACTURERS 
REPRESENTATIVES 


Vv 


Every month the ISA JOURNAL 
reaches the personnel you need, 
from engineering to sales. Use 
the Classified Advertising pages 
to find ‘‘the right man for that 
position.”’ 

Rates and Mechanical Require- 
menis are listed at the top of page 
83. Deadline is 10th of month 
preceding month of issue 


Vv 


ISA JOURNAL 
313 Sixth Ave. 
Pittsburgh 22, Pa. 
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> new literature 





Circuit Guide 

\ new 4-page technical bulletin shows 
vacuum tube and transistor circuits, pulse 
and impulse photographs, attenuation 
vs. frequency curves, and block diagrams. 
\ family of crystal filters is discussed in 
full. Hycon Eastern, Cambridge, Mass. 


CIRCLE 425 on Inquiry Card 


The Complete Flow Manifold 

The complete manifold for all flow 
transmitters is described in bulletin M2. 
Advantages: more economical, more flexi- 
ble, safer installation, less maintenance, 
better instrumentation. Generously illus 
trated with photos of specific application 
installations. Anderson, Greenwood & Co., 
Industrial Products Division, Bellaire, 
Texas. 


CIRCLE 426 on Inquiry Card 


Process Moisture Monitor 

Bulletin 1845 will cue you to an ex 
plosion-proof process) moisture = monitot 
for continuous in-plant measurement of 
process streams. Features: accurate mea- 
surement of low moisture levels, precise 
regulation of sample flow, continuous 
maintenance-free operation. You should 
look into this. Consolidated Electrody 
namics Corp., Pasadena, Calif. 


CIRCLE 427 on Inquiry Card 


Excess Temperature Protection 

\n excess temperature protective de 
vice to sound an alarm and/or shut 
down upon reaching the safe maximum 
temperature is detailed in a new 8-page 
bulletin. Complete specifications, sche 
matic application wiring diagrams, and 
principle of operation are explained. 
Illinois Testing Laboratories, Inc., Chi 
cago, Illinois. 


CIRCLE 428 on Inquiry Card 


High Vacuum Valve Line 

If you're interested in high vacuum, 
you probably already have a copy of 
Bulletin V-2, which details applications, 
features and dimensions of over 250 high 
vacuum valves. Since this was printed, 
quite a few new valves have been added 
to the line. Twenty-six of these are 
described fully in new Bulletin V-3, which 
also contains all the material appearing 
in the earlier edition. NRC Equipment 
Corp., Newton Highlands, Mass. 


CIRCLE 429 on Inquiry Card 


Planning for Flexible Automation 

Bulletin GED-3684 is bound to be of 
value to you in your planning for “flex 
ible automation”. Flexible automation 
is “use of numerically-controlled machines 
to make possible economic production”. 
Five steps to flexible automation in man 
ufacturing are suggested, and a checklist 
is given to establish whether or not a 
need exists for incorporating this concept 
into an operation. Case histories showing 
reductions in production time and costs, 
and increases in accuracies and machine 
flexibility are cited. General Electric, 
Schenectady, N. Y. 


CIRCLE 430 on Inquiry Card 





Continuous Chlorine Drying History 
The case history of how one el 
chemical company uses the model LMD. 
31-74 controlled-volume PUMP in they 
2-stage continuous chlorine drying SYstem 

is detailed in data sheet A-58-]. 
sheet includes flow diagram of the 
tem. Milton Roy Co., Philadelphia, fy 


CIRCLE 431 on Inquiry Card 


High-Sensitivity Level Control 

Details of a compact pneumatie 
tronic control device that detects 
controls changes in media level 
execptional precision are given jp bul. 
letin RF-587. Compatible media j 
hydrocarbons, oils, acids, aquesail 
tions and many granular 


Robertshaw-Fulton Controls, Anaher 
California. hen 


CIRCLE 432 on Inquiry Card 


New Corrosion-Measurement Technique 

A technical paper, describing a ney 
technique for measuring corrosion iN pro. 
cessing equipment, reviews the various 
methods now used and defines an “ideal” 
method. The technique, pioneered fy 
Standard Oil Co. and Crest Instrumen 
Co., works on the electrical _resistane 
principle. Crest Instrument Co., Sana 
Fe Springs, Calit 

CIRCLE 433 on Inquiry Card 


Valves for Instrument Piping 

New data unit 302 gives features, ap. 
plication information, pressure-temper: 
ture ratings and specifications of valve 
for instrument piping and general use 
Vhis 4-page catalog contains illustrations 
and sectional drawings showing how 
valves combine unions, nipples, reducer 
elbows, tees, valve and pressure bleede 
valve in one space-saving unit. Jerguson 
Gage & Valve Co., Burlington, Mass. 


CIRCLE 434 on Inquiry Card 


Sampling Devices Handbook 

This 16 page booklet is something yol 
will want to keep in your personal pri 
mary source file. litled Electronic ant 
Electromechanical Sampling Devices ff 
Multichannel Instrumentation, the book 
let, written by John F. Brinster, contaits 
more than 35 diagrams and photos 0 
illustrate the selection and application 
of sampling devices. General Devices 
Inc., Princeton, N. J. 


CIRCLE 435 on Inquiry Card 


Pressure Measuremeent Guide 

4 new technical bulletin is in realil 
a guide to gaging absolute and differen. 
tial pressure measurements. The brochurt 
describes the performance, application 
mechanical and electrical specification 
and compatibility — of installations a 
strain-gage pressure transducers. Also # 
cluded are circuit diagrams, a typical i 
stallation and a basic explanation of t 
equipment’s operation. Gulton Industné 
Inc,, Metuchen, N. ] 


CIRCLE 436 on Inquiry Card 
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NEW::° 


an advanced 
concept in metering 
small flows 


strength that’s been needed for a long time. 
e@ Slip-out Tubes 
© Side-plate Construction 
© Rotatable End-fittings 


at a very low cost. Send for complete facts 


WRITE FOR BULLETIN 135 








BROOKS and SHO-RATE 
are trade-names 


For More Data CIRCLE 79 on Inquiry Card 


The Brooks Sho-Rate “50” is a new design idea 
in purge meters. It offers the complete inter- 
changeability, dependability and structural 


The Sho-Rate “50” Purge Meter gives all this... 


BROOKS ROTAMETER COMPANY 
101 EIGHTH STREET + LANSDALE, PA. 








Sea Water 
Depth .... 272" 
Transducers 











RANGES: 0-50 TO 0-7500 Feet 
DUAL RANGE 

TRANSDUCERS 

Low Range: 0-50 TO 0-400 Feet 
High Range: 0-200 TO 0-2000 Feet 











Systems and Instrument Engineers 
concerned with the problems of under- 
water depth measurement should write 
for drawings and specifications. 























OPPORTUNITIES 


AT 


Esso Research and Engineering Company 


Openings in the following areas: 


Instrument Engineers 


E.E., M.E., or ChE. (B.S., M.S., PhD.) Application of in- 
strumentation and automation techniques to all phases 
of petroleum industry operations. Opportunity for travel 
as consultants on new techniques and equipment applica- 
tions. Experience in instrumentation field required. 


Electronics Engineers 


E.E. or Physics (B.S., M.S., PhD.) Opportunity to create 
new instrumentation for basic and applied research on 
fuels and lubricants and their engine performance char- 
acteristics. Electronics experience required. 


Give full details of education, experience, desired salary 


and references. All inquiries will be considered promptly 
and held confidential. 


Address replies to: 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Affiliate-Standard Oil Company (New Jersey) ) 
Esso Research Center — Employee Relations - F 


P.O. Box 175 Linden, New Jersey 











October 1958 


COLVIN LABORATORIES, Inc. 


364 GLENWOOD AVENUE, EAST ORANGE, NEW JERSEY 





For More Data CIRCLE 80 on Inquiry Card 


HEATING PROCESS? 
PROTECT 


MATERIAL and EQUIPMENT 





Automatically 


with bnor PYROTAC 


Not expensive...but a simple, automatic way to safeguard 
your investment in heating equipment and materials in 
process. 

The precision-built Pyrotac constantly indicates tempera- 
ture of the heated equipment and sounds an alarm and/or 
shuts down the equipment at a safe, preset temperature. May 
also be used as a controller on processes where shutdown is 
required upon reaching final process temperature—such as 
ceramic kilns, molds, etc. Automatic thermocouple break 
protection assures complete safety if couple or lead wire 
should break. 

Write for Pyrotac bulletin. Attach this ad to your letter- 
head, send to: Alnor, Room 542 420 No. LaSalle St., 
Chicago 10, III. 


nor 
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fire control 


hit 


Where 
death, Kollmorgen fire control de- 
vices put the projectile on target 
and keep it there. Combining opti- 
cal, mechanical and electronic skills, 
these devices demonstrate the type 


or miss means life or 


of highly precise instrumentation 
work Kollmorgen is prepared to do 
for you. For literature on fire control 


write to Department 530. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 82 on Inquiry Card 





Airborne Data Acquisition 
System Engineers 


sell interesting 


openings for those with two to four 


has exceptionally 
years experience in airborne meas- 
urements and recording of pressure, 
strain and temperature and ex- 
perience in telemetry and airborne 
and modulation 


FM/FM, PDM/ 


with 


RF radiation units 
techniques utilizing 
FM, PCM/FM, or 
tape recorders (airborne or labora- 
tape back 
utilizing F/M, pulse-relay modula- 


magnetic 


tory), play systems 
tion or pulse-code modulation and 
tape processing utilizing an elec- 
tronic computer. Successful appli- 
cants will be responsible for detailed 
design of airborne telemetry or 
magnetic tape data acquisition sys- 
tems on advanced high performance 
VTOL programs. These openings 
offer good salaries, liberal benefits 
working and living 
Send resume of quali- 


and excellent 
conditions. 
fications to: 
Director, Engineering & 
Scientific Employment Dept. L-43 
BELL AIRCRAFT CORPORATION 
P. O. Box 1, Buffalo 5, N. Y. 
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> new literature 





Waveform Translator 

Here’s the story on how a waveform 
translator can help you in magnetic de 
sign, servo analysis, vibration studies, cit 
cuit development, engine research, ana 
log computation, etc. Brochure — gives 
complete application data, operating prin 
ciples, etc. Transdata, Pasadena, Calif. 


CIRCLE 437 on Inquiry Card 


Potentiometer Data Sheet 

A complete line of precision potentio 
meters, incremental stepping motors and 
synchros, and pressure switches are de- 
tailed in a new “composite sheet”. Photos 
of all instruments along with brief con 
struction, performance and environmental 
specifications are given. This composite 
sheet is designed to give a quick and 
ready reference to this equipment. G. M. 
Giannini & Co., Pasadena, Calif. 


CIRCLE 438 on Inquiry Card 


Temperature Indicating Controlier 

You'll want to read how the basically 
simple mechanical design of a new tem 
perature, indicating controller offers ad 
vantages in installation, maintenance, 
adjustment, accuracy, readability, versa 
tility and flexibility. Each point is illus 
trated with large photos. The new bro 
chure should be of special interest to 
design, instrument and plant engineers. 
Fenwal, Inc., Ashland, Mass. 


CIRCLE 439 on Inquiry Card 


New Feedwater Regulator 

This could be the answer to your feed 
water regulator problems. Bulletin 1044 
fills in the complete picture on a new 
feedwater regulator. It is a single-element 
unit using a thermostatic-tube level con 
troller which actuates a regulating valve 
in the feed line. Working parts are 
illustrated and a schematic diagram shows 
how the different parts are arranged into 
a complete control unit. Copes-Vulcan 
Division, Blaw-Knox Co., Erie, Pa. 


CIRCLE 440 on Inquiry Card 


Paper Thermometers 

Thermopaper and thermotube dispos-. 
able paper temperature indicators for 110, 
105 and 110°F are detailed in a new 
brochure. Measuring temperature by 
exhibiting an irreversible color change 
when subjected to predetermined tem- 
peratures, they respond in less than a 
tenth of a second with an accuracy of 
1%. Have hundreds of applications. 
Paper Thermometer Co., Natick, Mass. 


CIRCLE 441 on Inquiry Card 





| 2515 Norwood Ave., Cincinnati 12,4 





Outstandin 
Accuracy: 


PALME 


Dial Thermomete 
















FITS ALL BI-METALLIC WELLS 





Check these functional feature 


® Direct-drive Bourdon Coil with 
a filled system for longer 
lasting accuracy. 


® Stem can be placed at any desitt 
angle and case can be rotated 
to most readable position. 


® External calibration for zero setting 
® Unaffected by stem alignment, | 
*® Accurate to one scale division, 
® No sticking at any temperature. 


@ Non-corrosive case, 


PALME! 


THERMOMETERS, IN 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometes 
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classified 


advertising 





WANTED: 75c per line, minimum 
postr Box number counts as one line. 
Payable in advance. No discount. 
OPEN, etc.: $1.50 per line, mini- 
ay lines. Box number counts as one 
line. 
50 characters and spaces per line. 
DISPLAY AD (up to 4%"): $14.00 per column 
inch. Minimum 1 column inch. 
All other size ads 
apply. 
, T 
copy mus REACH TMG ISSA IOURMAE: GMANITE 


SLOG. SIAN 10TH OF MONTH PRECEDING Date OF 
tA PUBLICATION. 


~standard advertising rates 





INSTRUMENT TECHNICIAN AVAIL- 
ABLE, age 40, 17 years experience on va- 
riety of pneumatic, electric and electronic 
instruments, also laboratory instruments. 
Good knowledge of electronics, desires po- 
sition in St. Louis, Mo. area. However, will 
consider any 10cation. Write Box No. 2072, 
c/o ISA Journal. : 
MANUFACTURERS REPRESENTATIVES 
WANTED- Wanted for line of DC Power 
Supplies and AC Voltage Regulators. Mid- 
Atlantic States, Kansas-Missouri, Texas- 
Oklahoma Territories. Contact George W. 
Mousel, Sales Manager, Perkin Engineer- 
ing Corporation, 345 Kansas Street, El Se- 
gundo, California. Phone: ORegon 8-7215. 
POSITION WANTED: ENGINEER-BSME 
PE, 31. Four years experience in corrosion 
field, two years experience in applying 
plant stream analyzers and data handling 
systems at a large refinery. Desire a posi- 
tion in advanced instrumentation manu- 
facturing. For resume write Box 2081, c/o 
ISA Journal. 

DESIRE INFORMATION regarding a de- 
mand for a repair service of analysis type 
instruments: Infrared, Thermal Conduc- 
tivity, Electronic, etc., small or large, at 
installation or our location. Write Box 
2082, c/o ISA Journal. 


ELECTRONICS TECHNICIAN WANTED 
as assistant in electronics service shop. 
Salary range $3600/year. Apply to Dean 
Virgil W. Adkisson, Research Coordinator, 
University of Arkansas, Fayetteville. 





ENGINEER - ELECTRICAL 
(Electronic Weighing) 


Excellent opportunity for electrical en- 
gineer with creative ability to engage 
in applied research and prototype de- 
sign of food plant automatic control 
systems and components. Prefer ex- 
perience in the field of instrumenta- 
tion and electrical controls. Please 
send resume in confidence 


CHERRY-BURRELL CORP. 
2400-6th St., S. W. 


Cedar Rapids, Iowa 
Attn: W. E, McMillen 





ENGINEERS & PHYSICISTS 
SALARIES TO $20,000 


Experience in any of the following 
Research, Development and/or Design 
of Digital or Analog Computers, other 
Automation and Communication Equip- 
ment, Radar, Oscillators, Transistors, 
Servos, Circuits, other Military Elec- 
tronic Equipment, Mechanical Packag- 
ing. If you are interested in relocating 
hie of locale, we can be of help. 
PENSS TERVIEWS, RELOCATION EX- 
PAID Bay EMPLOYMENT FEE IS 
aa Y MANAGEMENT. Send three 
SERV of resume to: PACE BUSINESS 

VICES, 2314 S. Main St., Houston, 
exas. Pho. JA-84989. 


i 











October 1958 


Variable-Frequency Power Supplies 


I'wo new variable-frequency power sup 
plies are illustrated and explained in 
engineering bulletin VP-858 Informa 
tion on operating features, performance 


characteristics, typical applications and 
highly usable illustrative material are 
contained. Empire Devices Products 


Corp., Amsterdam, N. Y. 
CIRCLE 442 on Inquiry Card 


Answers to Successful Automation 


This 24-page booklet—Proved Answers 
to Successful Automation — contains de 
tailed specifications, descriptive data, 
operational charts and a concise selector 
guide to photoelectric systems for indus 
trial control. Applications: long range 
protection against intrusion, counting, 
sorting, inspecting, precision registration 
and high temperature measurement. 
Electronics Corp. of America, Photoswitch 
Division, Cambridge, Mass. 


CIRCLE 443 on Inquiry Card 


Basic Pneumatic Control 


Introducing a reference booklet you are 
certain to want. Condensed air power 
and pneumatic controls have come a long 
way in industry since the days when a 
valve and cylinder combination were its 
main and almost sole contribution. This 
booklet traces the growth of industrial 
pneumatics and attempts to predict how 
far this science will go. Generously il- 
lustrated with graphs and charts. West 
inghouse Air Brake Co., Industrial Prod- 
ucts Division, Wilmerding, Pa. 


CIRCLE 444 on Inquiry Card 


Handy Valve Sizing Nomograph 


An especially useful feature of this new 
bulletin is a handy sizing nomograph 
which permits the user to read at a 
glance the valve size needed for his ap 
plication, the pressure drop for each dis« 
angle, the line velocity for a given flow 
rate and valve size, etc. Rubber seated 
butterfly valves for industrial installa 
tions are amply illustrated through ap- 
plication photos, cutaway views and a 
clear dimensional chart for all sizes. 
B-I-F Industries, Inc., Providence, R. I. 


CIRCLE 445 on Inquiry Card 


Valves with Many Uses 


A complete line of fluid control valves 
to meet every installation requirement is 
detailed in an Il1l-section booklet. Body 
construction, check valves, valve operators, 
manual and automatic valve specifica 
tions, and accessories are described. Ap 
plication data is up-to-date and covers 
everything. Sizing tables round out the 
booklet. Ihe Annin Co., Los Angeles, 
Calif 


CIRCLE 446 on Inquiry Card 
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from ideas 
to instruments 


The sum total of the skills involved 
in the conception, design, develop- 
ment and manufacture of complete 
optical systems frequently cuts 
across many fields. Kollmorgen com- 
bines technical skill and complete 
facilities for highly precise work in 
optics, mechanics and electronics. 
These combined skills can help you 
solve your viewing, testing and in- 
spection problems. For literature, 
write to Department 630. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
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THE 

NUMBERS 

AT THE 

BOTTOM OF 
ADVERTISEMENTS, 
NEW LITERATURE, 
AND NEW PRODUCT 
REVIEWS 

ARE FOR YOUR 
CONVENIENCE 

TO GET FREE 
UP-TO-THE-MINUTE 
CATALOGS, 
BULLETINS, 

AND DATA SHEETS. 


SIMPLY 

CIRCLE 
CORRESPONDING 
NUMBER 

ON INQUIRY CARD, 
PAGE 71 
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> coming events 


*Oct. 





*Denotes ISA Sponsored or Participating Meeting 





OCTOBER 1958 


20-21—Rubber and Plastics 
Symposium, sponsored by ISA 
Rubber and Plastic Industry Di- 
vision at the Sheraton-Mayflow- 
er Hotel, Akron, Ohio. Contact 
Dr. David R. Davis, General 
Tire and Rubber Co., Central Re- 
search Laboratory, Akron 9, 
Ohio. 





. 23-25—N ational Simulation 


Conference at Dallas, Texas. 
Contact Louis B. Wadel, 3905 
Centenary Dr., Dallas 25, Texas. 


. 26-28—SAMA Laboratory Ap- 


paratus and Optical Sections’ 
Mid-year Meeting. at Winchester 
Country Club, Rye, N. Y. Con- 
tact J. Irving, SAMA, 20 North 
Wacker Drive, Chicago 6, Ill. 


. 29-30—Fifth Annual Computer 


Nov. 


Nov. 


*Nov. 


Dec. 


Applications Symposium, spon- 
sored by Armour Research 
Foundation at the Hotel Mor- 
rison, Chicago. Contact Armour 
Research Foundation, 10 W. 35th 
St., Chicago 16, Ill. 

30-31—1958 Electron Devices 
Meeting, sponsored by IRE at 
the Shoreham Hotel, Washing- 
ton, D.C. Contact IRE, 1 E. 79th 
St.. New York 21, N. Y. 


NOVEMBER 1958 


6-7—Seventh Annual Instru- 
mentation Conference, sponsored 
by the School of Engineering, 
Louisiana Polytechnic Institute, 
Ruston, La. Contact Stewart 
Baggerly, Louisiana Polytechnic 
Institute, Ruston, La. 

6-7—Fifth Annual National 
Meeting of the Professional 
Group on Nuclear Science (Re- 
actor Instrumentation), at the 
Villa Motel, 20 miles south of 
San Francisco. Contact IRE, 1 
East 79th St., New York 21, 


N. Y. 

19-21—1lth Annual Confer- 
ence on Electrical Techniques in 
Medicine and Biology, at Pick- 
Nicollet Hotel, Minneapolis, 
Minn., sponsored by ISA, IRE, 
and AIEE in Minneapolis, Min- 
nesota. Contact R. K. Erskine, 
Minneapolis-Honeywell, 2747 4th 
Ave., South Minneapolis, Minn. 





DECEMBER 1958 


3-5—Eastern Joint Computer 
Conference, sponsored by IRE, 
AIEE and ACM at the Bellevue 
Stratford Hotel, Philadelphia, 
Pa. Contact AIEE, 33 West 39th 
St., New York 18, N. Y. 
4-7—Instrumentation Confer- 
ence, sponsored by IRE in At- 
lanta, Ga. Contact IRE, 1 East 
79th St., New York 21, N. Y. 





*Dec. 26-31—125th Annual 
tion of Science and Indus 
Sheraton-Park Hotel, Ws 
ton, D. C., sponsored by 
American Association tes 
Advancement of Science, ff 
presenting a_ technical] se 
Authors contact O. L. Lineb 
Battelle Memorial Institute, 


Kings Ave., Columbus, Ohio. " | 


APRIL 1959 


*April 5-10—Nuclear Congress, @ 
Cleveland, Ohio. Contact Dp @ 
Baron, Burns & Roe, Ine, jj 
W. Broadway, N. Y. 13, N. 

*April 6-7—2nd National Ch 
and Petroleum Inst 
Symposium, in St. Louis, ¥ 
sponsored by ISA Chemical am 
Petroleum Division. Contact # 
S. Kindler, Director, Techni 
& Educational Services, ] 
313 6th Ave., Pittsburgh 223 


MAY 1959 


*May 4-7—Fifth National 
mentation Flight Test Sym 
um, in Seattle, Washington, © ; 
tact H. T. Noble, Boeing 
plane Co., Flight Test Stati 
Wichita, Kansas. 

*May 11-13—2nd National 
Instrumentation Conference, 
Kansas City, Kansas. Cont 
H. H. Johnson, Consolid 
Edison Co. of New York, 
1515-S, 4 Irving Place, 
York 3, N. Y. 

*May 19-21—Fifth National $ 
sium on Instrumental at! 
of Analysis, at the She 
Hilton Hotel, Houston, Te 
Contact H. S. Kindler, Di 
tor, Technical & Educati 
313 6th Ave., Pittsburgh 22, 


JUNE 1959 


* June—17-19—2nd National Nue 
Instrumentation Symposia 
Idaho Falls, Idaho. Contact | 
S. Kindler, Director, Techt 
and Educational Services, s 
313 Sixth Ave., Pittsburgh 
Pa. 


SEPTEMBER 1959 





*Sept. 21-25—14th Annual ISA® 
strument - Automation 
ence and Exhibit at the 
national Amphitheater, Chi 
Ill. Contact H. S. Kindler, 
rector, Educational and Tec 


Services, ISA, 313 
Pittsburgh 22, Pa. 


cal 
Ave., 


ISA Jo 














